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No. 3. CHICAGO, SATURDAY, JULY 17, 1920. 


Oil-Burning Engines for Central- 
Station Operation 


Diesel-Type Engines Give Reliable and. Economical Service 
and Are Available in Sizes Suitable for Central-Station Industry 
—Supercharging Maintains Their Capacities at High Altitudes 


By C. H. REEDER 


Oil-engine development has now reached a 
stage where such engines are suitable for and are 
actually being used in central-station service. For 
the immediate present the use of such equipment 
is confined to locations where new plants are 
being erected, to locations remote from coal sup- 
ply or convenient to oil, to plants where reserve 
equipment is needed and to locations difficult to 
supply with coal as, for example, mountainous 
territories. 

The oil engine has not yet threatened to dis- 





place newly installed modern steam equipment or 
the large-size turbine installations. However, in 
sizes up to 2000 or 2500 kw. the oil-burning en- 
gine is taking its place as a prime mover in gen- 
erating plants. The accompanying illustration, 
Fig. 1, shows an installation of four 850 kv-a. 
alternators driven by five-cylinder, oil-burning 
engines. This plant, which is practically iden- 
tical with another installation at Morencie, Ariz., 
is located at Tyrone, N. M. In addition to the 
units driving the generators, there is a fifth unit 











Fig. 1.—Installation at Tyrone, N. M., of Four 1250-Hp. Nordberg Oil-Burning Engines Direct-Connected to 850-Kw. 


Generators. 


78 ELECTRICAL REVIEW 


of smaller size operating a direct-connected air 
compressor, this unit having three cylinders in- 
stead of five. The cylinders on these engines 
have a rated capacity of 250 b.hp., giving the 
three-unit equipment a capacity of 750 and the 

















Fig. 2.—Five-Cylinder Nordberg Engine Built for Oper- 
ation at an Altitude of €000 Ft. 


five-unit equipment a capacity of 1250 b.hp. 
These units have a normal speed of 180 r.p.m. 
and, being installed at a considerable altitude, are 
arranged for supercharge operation. By varying 
the size of the scavenging cylinder and the rela- 
tive port positions and valve movements, any de- 
sired degree of supercharging may be attained. 

One of these plants, from which fuel records 
were available, shows an annual fuel efficiency of 
0.68 Ibs. of oil burned per kw-hr. of output, using 
California fuel oil testing in the neighborhood of 
18 by the Beaume scale. Using the heavier 
grades of Mexican fuel oil, a slightly greater 
amount of fuel is required by weight, the actual 
figures being in the neighborhood of 0.70 Ib. per 
kw-hr. 

Another view of the five-cylinder, 1250-hp. size 
engine is shown in Fig. 2. This view gives an 
idea of the size and location of the scavenging 
cylinder, which is shown at the right-hand side 
of the illustration. Lubricating-oil pipes may 
also be seen on the face of the cylinder-support- 
ing yokes. Doors in the panels between the 
yokes give access to the main bearings of the 
unit, including the guide bearings which are built 
as an integral part of the supporting yokes. Ajir- 
intake connections to the various cylinders are 
also shown just above the tread uf the platform 
around the top of the engine. These intakes are 
connected to a common manifold supplied by the 
scavenging cylinder, which has a total displace- 
ment of 20 to 40% in excess of the total displace- 
ment of the working cylinders. A pressure of 3 
to 5 Ibs. per sq. in. is supplied by the scavenging 
cylinder, the pressure and volume of air supplied 
being governed by the amount of sypercharge de- 
sired. 

Another engine suitable for service in the 
smaller central stations is shown in Fig. 3. This 
engine has a rating of 330 b-hp., or 110 b.hp. per 
cylinder, and operates at a normal speed of 225 
r.p.m. The valve-operating mechanism and air- 
pressure bottles are shown in this illustration. 
Air at a pressure of, 600 to goo Ibs. per sq. in. is 
required for starting, the higher pressure being 
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required when starting under full-load condi- 
tions. However, full-load starting is not re- 
quired in central-station service, so that the lower 
pressure is all that is needed in generating plants. 
Fig. 4, which is an end view of a medium-size 
equipment, shows further details of the plat- 
forms, lubrication, scavenging cylinder, etc. 


PisTONS AND CROSSHEADS ARE WATER COOLED. 


The sectional view shown in Fig. 5 gives a 
good idea of the positions and relative sizes and 
functions of the various parts of the working 
cylinders. However, one feature of considerable 
interest is not shown in this section. The pistons 
are all water cooled by circulation through the 
crosshead pin. This type of cooling serves to 
relieve the pistons of a great deal of heat and at 
the same time provides a means of cooling the 
crosshead. Piston cooling greatly reduces the 
difference in expansion between cylinder and pis- 
ton and also increases the efficiency of cylinder 
lubrication. Air admission through the cylinder 
head, as shown in the illustration, allows for the 
complete cleansing of the cylinder after each 
working stroke, the spent gases being driven 
downward and out through the exhaust ports 
distributed around the entire cylinder. 

Where operating conditions require it, the 
speed regulation from zero to full load can be 
kept within 2% and when it is desired speed can 
be reduced to 50% of normal, with a correspond- 
ing reduction in power, simply by the use of the 
throttle. At the lower speeds the engine effi- 
ciencies are somewhat reduced because of the 
greater proportion of cooling and other losses. 
Effective cooling is accomplished by a circulation 
of 6 to 8 gals. of water per b.hp-hr., the water 
being allowed to increase in temperature by ap- 
proximately 50 deg. F. 


EQUIPMENTS AVAILABLE IN MANy SIZEs. 


A complete range of engine sizes suitable for 
central-station service is obtained by a grouping 
of three cylinder sizes. The smallest cylinder is 
rated at 110 b.hp. and may be assembled in from 
three to six-cylinder units with corresponding 
total ratings of from 330 to 660 b.hp. The in- 
termediate cylinders are rated at 250 b.hp. each 
and may be assembled in from three to five-cyl- 








PRINCIPAL FEATURES OF OIL-BURNING ENGINES. 


Rating ——Cylinders—— Overall Dimensions Speed Weight 
in Diam. Stroke in x in in 
Ins. Length Width Height R.p.m. Lbs. 


B.Hp. No. Ins. 


N 

330.. 3 15.00 18 22.0 10.0 18.0 225 116,000 

440.. 4 15.00 18 25.5 10.0 13.0 225 151,000 

550.. 5 15.00 18 28.6 10.0 13.0 225 187,000 

660.. 6 15.00 18 32.0 10.0 13.0 225 221, 

750.. 3 20.75 26 8= *35.0 18.0 17.0 180 247,000 
1000.. 4 20.75 26 8 =*39.0 18 0 17.0 180 325, 
1250.. 5 20.75 26 «= *46..0 18.0 17.0 180 400,000 
1500.. 3 28.00 44 *46.0 22.0 23.0 120 473,000 
2000.. 4 28.00 44 *52.0 22.0 23.0 120 620,000 
2500.. 5 28.00 44 *620 22.0 23.0 120 763,000 
3000.. 6 28.00 44 *68.0 22.0 23.0 120 900,000 





*With generator attached. 





inder units with corresponding ratings of 750 to 
1250 b.hp. Units ranging from 1500 to 3000 
b.hp. are made by assembling the proper number 
of s00-hp. cylinders. Cylinder and overall di- 
mensions of the different units are given in detail 
in the accompanying tabulation, which also gives 
the approximate total weights of engines of vari- 
ous capacities. Roughly, the ‘weights are 325 
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Ibs. per b.hp. of rating, the larger units being 
slightly lighter and the smaller ones slightly heav- 
ier than this figure. In addition to these weights, 
the foundations, which are of various sizes de- 
pending somewhat on the nature of the soil, add 
to the mass of the structure as a whole, giving 
smoothness of operation and freedom from vi- 
bration. An ordinary foundation of concrete 
should be about 6 ft. deep and 4 ft. larger than 
the engine bedplate. Overall lengths given for 
the engines with 250 and 500-b.hp. cylinders in- 
clude the length of a direct-connected generator, 
consequently representing the entire floor space 
used by the complete unit. 

In making an examination of the tabulated 
dimensions which are given, it is interesting to 
note, for purposes of comparison, that the small- 
est unit occupies just about the same amount of 
space that would be taken up by a 300-hp. water- 
tube boiler setting. The 660-hp. unit takes about 
the space that would be occupied by the 300-hp. 
boiler, with the firing space required, but without 
headroom for breeching or steam connections. 
Examination of the dimensions of the other sets 
shows that the oil engine in each case occupies 
less space than that required by such boiler ca- 
pacity as would develop a corresponding output 
even at its greatest overload capacity. Thus it 
is seen that in the capacities of oil-burning en- 
gines which are available there is a material sav- 
ing in the volume of building space required to 
house a given capacity. An entire generating 
plant of 1ooo-kw. capacity and using a 1500-hp. 
oil-burning engine could be installed complete, in- 
cluding control equipment and fuel storage, in a 
space no greater than that required to accommo- 
date sufficient boiler capacity to generate an 
equal 1000 kw. with an engine-driven generator. 


RELIABILITY A FEATURE OF IMPORTANCE. 


As in all other types of central-station power- 
generating equipment, reliability of service and 
speed of manipulation are of the utmost impor- 
tance. Equipments of modern design in service 
for periods of 2 or 3 yrs. show excellent service 

















Fig. 3.—Three-Cylinder Engine Having a Normal Speed 
of 225 R.P.M. 


records, being shut down and overhauled once or 
twice a year. Otherwise service is available prac- 
tically all the time. Valves and wearing trim- 
mings require inspection and attention to assure 
their continuous and uninterrupted operation, and 
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lubrication must be provided the same as for any 
equipment. Lubrication is not an expensive 
item, the maximum oil required per cylinder per 
24-hr. day for an engine with 250-hp. cylinders 

















Fig. 4.—End View of a Medium-Size Oil-Burning Engine. 


being 1 gal. of oil. This figure was arrived at 
from the analysis of engine-operating data kept 
for a period of 3 yrs. The best evidence of_reli- 
ability of performance is found in the fact that 
the users of oil-burning engines in generating 
plants are purchasing more equipment of the 
same character for installation in new plants. 
The equipment shown in Fig. 1 is a portion of 
a total of 21 generating units owned by one com- 
pany, 17 of them being of the 1250-hp. size and 
four of the 2000-hp. size. 

Oil-burning engines, when properly handled, 
may be started from rest and put into service in 
a very short period of time, the time required to 
put the generator in service being greater than 
that required to bring the engine up to speed. 
Sudden overloads and fluctuations are amply pro- 
vided for in the heavy flywheels, and overloads 
of 20 or 25% can be carried steadily for short 
periods. However, it is customary to rate this 
type of prime mover at near its full safe-load 
capacity, and overloads should be avojded where 
possible for the good of the equipment. In se- 
lecting units, proper consideration should be 
given to the anticipated loads, so that straining 
of the machines will not be necessary during 
periods of high demand. Test data from a five- 
cylinder engine of 550-b.hp. capacity give the 
relative fuel economies, based on 85% generator 
efficiency, of 1.1 Ibs. of oil per kw-hr. at quarter 
load, 0.81 Ibs. at one-half load, 0.715 Ibs. at three- 
quarters load, 0.675 lbs. at full load and 0.706 
Ibs. at one-quarter overload. Full-load efficiency 
of this unit corresponds almost exactly with the 
annual fuel data already given for a _ plant 
equipped with 1250-hp. units. 

Data covering the operation of a three-cylinder 
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750-hp. engine, direct-connected to an air com- 
pressor, gives an idea of the total operating and 
maintenance costs of this type of equipment. In 
considering this data, it should be borne in mind 
that an air compressor gives a load much more 
difficult to care for from a maintenance point of 
view than a uniform generator load. During a 
period of 3 years this engine served to compress 
108,000,000 cu. ft. of free air per month, to a 






































Fig. 5.—Sectional View of a Nordberg Engine, Showing 
the Parts of a Working Cylinder. 


pressure of go lbs. gauge, at a cost of $16.68 per 
1,000,000 cu. ft. This amount of service would 
require the engine to deliver full load for two- 
thirds of the entire time, or an average of two- 
thirds of full load for the entire time, or some 
intermediate service between these two. Re- 
ducing the cost to the hp-hr. basis gives a total 
cost, including all charges for fuel, lubrication, 
attendance, repairs and overhauling, of $0.005 
per hp-hr. This computation assumes that it re- 
quires 0.2 hp-hr. to compress 1 cu. ft. of free 
air per min. to a pressure of 90 Ibs. gauge. 





ELECTRIC HEATERS FOR GASOLINE 
DISTILLATION. 





Comparison of Durability of Heaters for This Pur- 
pose Developed at Bureau of Mines and by 
Commercial Concern. 


The petroleum division of the United States 
Bureau of Mines in its laboratory investigation 
has had occasions to develop a number of types 
of electrical heating equipment. It was found 
that electric heaters could be used to particular 
advantage in the standard distillation test for gas- 
oline, which is set forth in Bureau of Mines 
Technical Paper No. 214, entitled “Motor Gaso-: 
line, Properties, Laboratory Methods of Testing 
and Practical Specifications,” by E. W. Dean. 
In order to assist in rendering this type of heater 
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available for general use, a description of. the 
apparatus developed by the Bureau was pub- 
lished. Shortly after the article was printed a 
chemical supply house undertook the manufac- 
ture of an electrical heater suitable for gasoline 
distillation. A preliminary model was examined 
and tested by the bureau and modifications were 
suggested that were incorporated in the type of 
heater that was finally marketed. 

The electric heater developed by the bureau 
has an inverted conical resistance element sur- 
rounded by a layer of heat-insulating material 
and mounted in a metal case having a top of hard 
asbestos (transite) board. The resistance ele- 
ment is a helix of nickel-chromium alloy wire held 
by a molded core of alundum. The bureau heat- 
ers are generally of about 330 watts capacity and 
are used with stock types of regulating rheostats 
capable of reducing the effective wattage to 
about one-third the full-load maximum. 

The commercial heater has a helix of nickel- 
chromium alloy wire resting in a spiral groove 
cut in a depression in a block of heat-insulating 
composition. The coils of wire are held in place 
by a special cross of sheet mica. The combina- 
tion of resistance element and heat-insulating 
layer is mounted in a metal case which also in- 
closes a regulating rheostat. The full-load ca- 
pacity of this heater is about 260 watts. 

30th types of heaters have been used in the 
bureau laboratories, and are capable of doing 
about the same work. The lower apparent ca- 
pacity of the commercial heater is compensated 
for by its greater thermal efficiency, which is due 
to the detail of construction involving coils held 
lightly by grooves in a block of heat-insulating 
material. The commercial heater was somewhat 
more satisfactory to use because of its more 
rapid response to changes in current, as con- 
trolled by the rheostat, and because of the con- 
venient location of the latter. 

The bureau has received a number of inquiries 
regarding the merits of the commercial device. 
Replies have been to the effect that it is superior 
to the bureau’s own design as regards current 
consumption and convenience, but that its dura- 
bility had not been tested, as had that of the 
bureau heater. 





DEFECTIVE SWITCH PROVES TO BE 
A LIFE SAVER. 


A peculiar case. where two or more lives 
were saved by the failure of a high-voltage 
switch is reported in the Pacific Service Maga- 
zine. At Livermore, Cal., one of the town cir- 
cuits, operated at 2300 volts, was interrupted 
recently by the opening of the oil switch at 
10:27 p.m. All efforts to close the switch were 
unsuccessful until 11:15 p. m. 

Investigation of the cause of the trouble de- 
veloped the fact that the circuit had been opened 
by the falling of one of the wires when a pole 
was struck by an automobile. The two occu- 
pants of the machine, one a small child, were 
entangled in the fallen wire while leaving the 
wrecked automobile. Had the switch worked 
satisfactorily, they undoubtedly would have been 
seriously injured if not killed. Other persons 
came in contact with the wire and were un- 
doubtedly saved by the defective switch. 
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Generation and Transmission of 
Electrical Energy 


A Brief Review of Present-Day Conditions and Practice in the 
Development of Electric Power Plants and Distribution Sys- 
tems, with Comment on Future Possibilities in This Connection 


By ALFRED STILL 


Professor of Electrical Design, Purdue University. 


where the electrical companies are operating. 
The prosperity of the farmer brought about by 
high food prices will not continue unless the 


After four years of destruction made possible 
by the feverish production of engines and ex- 
plosives of which the value was réckoned in 


terms of their power to 
destroy, the world is 
awakening to the fact 
that raw materials, new 
machinery, food and the 
necessaries of life must 
be produced in enormous 
quantities as cheaply and 
as quickly as_ possible. 
The idea is still in its in- 
fancy as shown by the 
faith of many in the effi- 
cacy of strikes to bring 
about improved living 
conditions, and the child- 
ish belief of others in the 
advantages to be derived 
from doing less work for 
more pay. The idea is, 
however, gaining ground. 
and when all the peoples 
of the world have real- 
ized that the vast debts 
created by the war cannot 
be redeemed entirely in 
gold—since the world’s 
supply of gold is hope- 
lessly inadequate—the ef- 
fort toward increased 
production of necessary 
and useful things will 
create an ever-increasing 
demand for readily avail- 
able sources of mechani- 
cal power. 

Already—and this not- 
withstanding the  diffi- 














Announcing an Important 


Series of Articles 


The very fact that the development of 
the useful arts had been brought almost 
to a standstill by the world war sug- 
gests that the present period of indus- 
trial expansion is not a passing phase, 
but is likely to continue at all events 
until the rate of production approaches 
more nearly the increased demand re- 
sulting from a period of destruction 
which has left its mark in almost every 
sphere of human enterprise. 

Although the development of large 
power plants and high-voltage trans- 
mission systems has progressed at a 
very rapid rate—especially in this coun- 
try—the present time would appear to 
be opportune for considering the lines 
along which development will proceed. 

This article is the first of a series in 
which it is proposed to review the elec- 
tric power situation generally, not with 
a view to explaining in detail many of 
the underlying facts and principles which 
are largely the concern of specialists, but 
rather to show what is the general na- 
ture of the problems which the engineer 
has had to overcome and what are the 
conditions of today which may lead per- 
haps to departure from pre-war practice 
and govern future policy. 

These articles will appear in our 
“Electrical Construction” and “Central 
Station and Power-Plant” issues, which 
are the first and third, respectively, of 
each month.—Editor’s Note. 














present reluctance of the 
urban population to live 
and work on farms can 
be overcome. The condi- 
tion of life in the country 
does not appeal to town- 
dwellers, partly because 
of the lack of such living 
conditions, labor - saving 
devices and conveniences 
as they have been accus- 
tomed to. With the ad- 
vent of electric light and 
power service in rural 
districts these objections 
would be largely over- 
come, with the result that 
food production may be 
stimulated and the cost of 
living reduced. These 
conditions are being rec- 
ognized by the public util- 
ity companies, the present 
tendency being— for 
many reasons—to encour- 
age the farmers them- 
selves to finance the con- 
struction of the necessary 


transmission lines. 


With the ending of the 
war, it was thought that 
many of the abnormal 
conditions created by the 
conflict would cease to 
exist when industries 
should be again working 
on a peace basis. It is 








culty of financing new schemes and even exten- 
sions to existing plants—marked engineering 
progress has been made during the last 12 
months, while developments on a much larger 
scale are to be expected in the near future. 
Although construction work will be mainly on 
new generating stations and transmission lines, 
additions to existing plants must also be looked 
for. There has lately been a tendency for manu- 
facturing concerns to shut down their own 
power plants and take advantage of central- 
station service, while another reason for the 
growing demand for electric light and power 
may be attributed to the conditions in the coun- 
try districts not too far removed from centers 


now being realized that this is not the case, and 
very great departures from our pre-war prac- 
tices will have to be made if we are to adapt our- 
selves to the new conditions of a changed world. 

The fact that the community as a whole is 
apparently dependent upon the good sense or 
good will of a particular class of workers—as, 
for instance, coal miners or railway employes— 
has brought about the condition that fuel-burn- 
ing plants must in future seriously consider the 
selection of a location where fuel may be easily 
obtained, or stored in sufficient quantities to pro- 
vide a reasonable guarantee against interruption 
of service. 

The cost of coal, especially. at a considerable 
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distance from the pit’s mouth, has increased 


enormously during the last few years. The 
burning of coal in a furnace is, at best, an ex- 
ceedingly inefficient method of obtaining energy 
in the form desired for the performance of me- 
chanical operations. It is very wasteful to burn 
coal for other than heating purposes if alterna- 
tive sources of energy are available. When 
burned in boiler furnaces, it should at least be 
burned as efficiently as possible, but it has been 
estimated by the director of the Bureau of Mines 
that about 150,000,000 tons of bituminous coal 
are wasted annually by being used inefficiently 
in boiler plants throughout the country. Obvi- 
ously a large number of small coal-burning 
plants scattered over an industrial district will 
consume far more coal per horsepower-hour 
than a central generating plant equipped with a 
few large units of up-to-date machinery. Steam- 
cperated generating stations of large capacity 
erected where fuel is cheap and suitable water 
for condensing purposes is obtainable in suff- 
cient quantities would consume less than 1.5 lbs. 
of coal per horsepower-hour delivered to the 
user, whereas a small plant will consume from 
4 to 5 lbs. per horsepower-hour. 

Until recent times the economy of the large 
steam-turbine driven units, and the decreased 
unit cost of the steam plants themselves, had the 
effect of discouraging the development of new 
water-power sites. What is the condition to- 
day? It is safe to say that the recent enormous 
increase in the cost of both labor and materials 
has so greatly added to the first cost of hydro- 
electric power stations that it is probably com- 
parable to the increased cost of the steam-oper- 
ated plants. This fact, together with the restric- 
tions to the development of desirable sites on 
public lands ‘and navigable streams prior to the 
passing of the “Water Power Bill,” account for 
the wasteful consumption of our valuable coal 
deposits with millions of horsepower of unde- 
veloped water power running to waste in various 
parts of the country. 

The demand for power is now greater than 
ever, and, since large power stations are more 
efficient than a number of smaller plants, it seems 
reasonable to suppose that the immediate future 
will see the growth of ever larger central sta- 
tions—hydroelectric wherever feasible; steam- 
using when necessary—and these will be inter- 
connected by high-voltage electric lines, leading 
naturally to the much discussed 220,000-volt 
transmission systems which are, even now, being 
planned, and are likely to be seen in successful 
operation at an early date. 


THE FINANCIAL AND Economic SITUATION. 


Another condition brought about by the world 
war is that money, like labor and the materials 
of construction, has also increased in cost. It is 
difficult to say how far this may be a temporary 
state of affairs; but the change back to pre-war 
conditions, if it ever occurs, will probably be 
slow, and in the meanwhile the public utilities 
find it extremely difficult to interest investors or 
tc borrow the money necessary for needed de- 
velopments. 

It must not be forgotten that extensions and 
additions to plant were not made during the war 
to the extent that would have been considered 
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normal in times of peace, with the result that 
such margin of reserve as existed before the war 
no longer exists; indeed, the amount of reserve 
plant is so small that in many cases the consumer 
has been obliged to put up with unsatisfactory 
service. 

Large sums of money must be invested imme- 
diately if the supply of energy by the power 
companies is to keep pace with the demand; but 
if these companies are not permitted to earn suf- 
ficient profit to permit of the present high rate 
of interest being paid on borrowed money, they 


are naturally reluctant to go ahead with new de- — 


velopments on a large scale. The laws regulat- 
ing public utilities may require revision in order 
that the investor shall have sufficient incentive 
to invest his money in these very necessary de- 
velopments. In other words, if the utilities are 
not permitted to earn sufficient to interest in- 
vestors or make it worth their while to borrow 
money at the present high rates of interest, the 
work of constructing new power plants and ex- 
tending existing systems of power transmission 
will not proceed at the rapid rate now justified 
by the increased demand. 

It is true that the commissions have permitted 
certain increases in rates, mainly intended to 
cover the high cost of coal, but such increases 
are often inadequate and, in any case, they do 
not tend toward ultimate economy, but merely 
pass on the additional cost to the consumer. If 
the principle of so-called super-power stations 
erected on the most desirable sites and intercon- 
nected by extra-high voltage transmission lines 
is the right one, and will lead to economy of our 
natural resources together with a reduction in 
the cost of the energy supplied, then it would 
certainly seem to be desirable that the necessary 
incentive be given to the utilities in order that 
this end may be attained. 

At the present time the fixed rate of return 
which is intended to protect the public against 
extortion is not serving its purpose very suc- 
cessfully. A point which is frequently over- 
looked is that if the utilities were assured of a 
proper reward for their services they would be 
able to finance the larger and very urgently 
needed_ additions and extensions, thus bringing 
about a reduction in the present wasteful con- 
sumption of fuel, and probably reducing instead 
of increasing the cost to the consumer because 
of improved efficiency and the larger areas cov- 
ered by the interconnected systems. 


Etectric Power STATIONS AND SYSTEMS OF 
TRANSMISSIONS. 


Assuming that the crying need for some 
change in the laws governing the electric utility 
service will shortly lead to an improvement in 
the conditions which have been briefly discussed, 
let us see what is the general outlook for the next 
few years in ‘the field of power generation and 
transmissions. 

In the first place, hydroelectric development 
may be expected to make rapid strides, and it 
will probably compete favorably with steam 
plants. The cost per horsepower of plant in- 
stalled has increased greatly of late, but on the 
average it will not exceed about $150 where ex- 
tensive works. and costly. dams are not required. 
The unit cost may sometimes be as high as $250 
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per horsepower, but in that case steam power 
would generally have the advantage. Naturally 
the development possibilities of the proposed site 
and its distance from the centers where a market 
exists or may be created must always be im- 
portant factors in the problem. 

- Not all water powers that have been devel- 
oped in the past have proved themselves com- 
mercially successful; but, 
even the small low-head hydroelectric plant may 
often be operated efficiently at the present time. 
It is well to avoid thinking of steam plants as 
necessarily distinct from, and in competition 
with, waterpower plants, because the two will 
frequently operate economically together.~ It is 
indeed somewhat remarkable that the present 
shortage of hydroelectric power has resulted in 
such steam plants as were intended merely as 
standbys being used up to their full capacity to 
meet the demand for power. 

The large steam or water-power station, elec- 
trically interconnected with other generating sta- 
tions by an extensive system of overhead con- 
ductors, is, however, the logical solution of our 
present difficulties. 

The problem of selecting the best possible site 
for steam-electric power plants is not an easy 
one. It is obviously necessary to choose a site 
as close as possible to the industrial center, but 
railway or waterway facilities for the delivery 
of fuel and machinery are ruling factors, while, 
with the ever-increasing size of such power sta- 
tions, the proximity to an adequate supply of 
water for condensing purposes is among the most 
important points to be considered. 


SYSTEMS OF TRANSMISSION COMPARED: 


Regarding the systems of transmission, it 
would seem at present that the alternating-cur- 
rent three-phase system with three conductors is 
so well established that it is here to stay, even at 
pressures considerably higher than those in use 
tc-day. At the same time,.now that somewhat 
revolutionary ideas are abroad and new stations 


and systems of transmission may soon be estab-- 


lished, it is desirable that all engineers should 
take a broad view of the situation as a whole 
and study carefully the alternative possibilities, 
even if these seem to conflict with established 
practice. 
system of transmission by continuous currents 
has been adopted in many instances where its 
advantages over the alternating-current constant- 
voltage system were sufficiently clear; and, al- 
though parallel cases may not occur in this coun- 
try, the possibilities of the Thury system and of 
direct current as opposed to alternating current 
for transmission purposes should receive careful 
consideration. Again, in the matter of protec- 
tion from lightning and, indeed, everything that 
has been done to maintain continuity of service, 
the practice of other countries in all parts of the 
world should be known to the engineer who is 
turning his attention to the planning of trans- 
mtission systems on a larger scale and operating 
at higher pressures than any existing at the aise 
ent time. 

It is probable that no new problems of any 
serious magnitude will arise in connection. with 
the projected 220,000-volt transmissions. In- 
deed, although 150,000 is the highest voltage now 


ELECTRICAL REVIEW 





on the other hand, 


In Europe, for instance, the series . 


continue indefinitely in this country 
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in actual operation, a 165,000-volt, line is now be- 
ing erected (Great Western Power Co., from its 
Caribon plant to San Francisco) and the Pacific 
Gas & Electric Co is seriously considering the 
building of a 220,000-volt line from its Pit River 
power plant to San Francisco. 


GENERATING AND TRANSFORMING MACHINERY. 


The economic advantages of outdoor substa- 
tions are being generally recognized, and the in- 
creasing use of high-voltage power transformers 
out of doors has led to the construction of very 
large units of the self-cooling type requiring no 
circulating water to carry away the heat, as in 
the majority of the larger units built for indoor 
use where water is available and an attendant is 
at hand to see that no damage is done due to 
accidental stoppage of the’ water supply. 

In the steam-power generating stations the 
unit size of the turbo-generators tends naturally 
te increase with the growth of the stations them- 
selves. A reasonably small number of units is 
desirable even in the very large power stations 
which we may expect to see in operation before 
long; but there are very great difficulties in the 
way of designing efficient turbogenerator sets for 
outputs in excess of say 50,000 kv-a. from a 
single unit. Single sets with a capacity of 25,000 
to 35,000 kv-a. are by no means uncommon at 
the present day, and compound turbogenerators 
consisting of two or three electric generators 
driven as one machine and electrically linked to- 
gether are being built up to 70,000 kv-a., but the 
final development of the turbogenerator has not 
yet been reached. The problems which the man- 
ufacturer will no doubt ultimately solve are 
mainly in the field of mechanical engineering and 
are largely due to the enormously high periph- 
eral speeds which are being used, and which are 
desirable in order to obtain the high steam veloc- 
ity which is necessary for the best thermody- 
namic efficiency. 

Synchronous reactors and synchronous ma- 
chinery generally are being used with success for 
the correction of power-factor on alternating- 
current systems, and since the three-phase sys- 
tem will probably be used for the transmission 
of ever larger amounts of energy, the problem 
of power-factor correction is likely to receive 
continued attention. 

In the design of controlling switchgear, in 
safety devices, lightning protection, and, indeed, 
every branch of the industry even remotely con- 
nected with the generation and transmission of 
energy for lighting and power purposes, the 
trend to-day seems all to be toward simplicity, 
greater accessibility of parts in order to shorten 
the time for repairs or replacement; in a word, 
anything that will lead to increased durability of 
the plant and greater reliability of service. 

With the changed conditions brought about by 
the war and a present demand for electric power 
in excess of the available supply, the engineer is 
faced with new problems not only of detailed de- 
sign and construction but relating also to the 
broader lines of the industry’s development— 
questions affecting future success and prosper- 
ity; questions not only of feasibility, but of de- 
sirability and policy. For instance, are we to 
using the 
two somewhat unfortunately chosen frequencies 




















of 25 and 60, or should we make an effort to 
standardize a single frequency, such as 50, to be 
used for all purposes and for which all alter- 
nating-current machinery would ultimately be 
built? It is perhaps too late to make so great a 
departure from present practice; but have all 
engineers considered this and similar possibilities 
as seriously as they should? If not, now is 
surely the time to do it. 

When the industry is busy, and the manufac- 
turer has his hands full in executing the orders 
which are thrust upon him at prices which he 
has little reason to complain of, there is not 
much time left to look ahead and make plans for 
{uture development along new and perhaps some- 
what revolutionary lines; but in view of what 
has been said here and elsewhere the necessity 
for serious thinking along these broader lines 
would seem to be of the utmost importance, if 
we are not—with our noses on the wheel—to 
iollow blindly the old lines of development. 
These may be good and desirable, but let us be 
reasonably confident that we are in the. right 
way and not be forced to regret at a future time 
the omission to formulate a carefully considered 
and deliberate policy of expansion at a time 
when changes, if required, might most easily 
lave been made. 

It is proposed to discuss at greater length in 
subsequent articles the more strictly engineering 
teatures of recent practice in the matter of gen- 
erating and transforming machinery and trans- 
mission lines. As an indication of the trend in 
design and practice it is hoped that these articles 
may at least serve the purpose of calling atten- 
tion to the manner in which difficulties have been 
and are being overcome, and so suggest perhaps 
the general lines along which the industry is 
likely to proceed in the immediate future. 





INDUSTRIAL COMPANY STATISTICS 
ON WAGES AND PRICES. 





Robbins & Myers Co. Furnish Data Showing Wages 
Paid by Company Have Increased More 
Than Cost of Commodities. 


The true measure of a workman’s earnings 
is not so much the dollars received as it is the 
commodities he is able to obtain with his earn- 
ings. With this thought in mind an official of 
the Robbins & Myers Co., Springfield, O., 
thought it might be interesting to find out just 
how the company’s employes have fared in the 
abnormal times experienced since the start of 
the world war. A statistician gathered the 





Chart Showing Five-Year Comparison Between. Wage 
Increases and Living Costs of Robbins & 
Myers Co. Employes. 
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figures and the result is shown on the chart re- 
produced herewith. 

The solid black line represents the average 
money earnings of Robbins & Myers Co. employes 
during the period from January, 1915, to Janu- 
ary, 1920. The dotted line represents the retail 
price of food stuffs during the same period. 
Both curves are plotted in percentages instead 
of dollars. The earnings of workers in January, 
1915, and the prices of foodstuffs at this date 
are taken as the basis of 100%. 

As shown by the curves the earnings of the 
employes have increased more rapidly during 
this period than has the price of foods. The in- 
crease, in earnings has been about 110%, and 
the cost of foods has increased about 90%, a 
difference of about 20% in favor of earnings. 
The curves show that during the first two years 
of the war, before the United States became in- 
volved, wages were increased faster than the 
rapidly rising cost of living, and kept ahead by 
a substantial margin. 

Late in 1916, and during the first few months 
of 1917, living costs took a sudden upward 
turn and kept ahead of increases in wages until 
near the close of this year. Before the end of 
the year, however, earnings were again given a 
sharp increase which restored the margin of 
earnings ‘over living costs. Although food costs 
have continued to rise, this margin has been 
maintained since then, with the exception of a 
brief period in 1918, immediately following the 
signing of the armistice, when for a short time 
the costs of goods took an unusual upward 
jump. 

Since last fall, earnings have shown an un- 
usually rapid increase, while food costs have re- 
mained practically stationary, giving the worker 
the greatest margin he has enjoyed at any time 
during the period investigated. 





MARCONI MARINE SHOWS DEVELOP- 
MENT DURING YEAR. 


During 1919 the Marconi International Marine 
Communication Co. made substantial progress, 
increasing its gross revenue by $1,044,065 to 
$3,860,095. This was in part due to an advance 
in ship subsidies in consequence of a large ad- 
vance in salaries to telegraphists during the 
period, and it was counterbalanced to a consid- 
erable extent by the increase in expenditure. The 
total dividend on the ordinary shares was 15%. 
The total number of public telegraph stations 
owned and worked by the company on the high 
seas increased during the year from 2549 to 
2842. 





WATER-POWER PLANTS TO BE BUILT 
IN TRANSCAUCASIA. 


The next few years will witness a great devel- 
opment in the utilization of potential water 
power for electrical purposes in Transcaucasia. 
The mountainous character of the country and 
the proved mineral wealth are the two important 
factors that will make these undertakings com- 
mercially profitable. The total existing hydro- 
electric stations yield only 6725 hp., although sur- 


_ veys have indicated that over 350,000 hp. is pos- 


sible. 
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Survey of the Central-Station 
Industry in Canada 


Operating and Financial Statistics Showing the General Con- 
- ditions, Investment, Expenses and Revenue of Entire Industry 
—Analysis Showing Investment per Horsepower by Provinces 


Electrical energy, through its ease of transmis- 
sion and its broad adaptability to domestic, indus- 
trial and commercial use, has become of, para- 
mount importance to our modern life. The gen- 
eration of electricity, dependent in the greater 
part upon coal and water power, has offered 
cutstanding advantages to the efficient utilization 
of the latter, and Canada has been quick to ap- 
preciate the peculiar advantages possessed by her 
strategically located water powers and to realize, 
in their development for hydroelectrical pur- 
poses, one of her greatest natural resources. In 
this development the central-station industry has 
played a most important part, and in view of its 
exceptionally rapid development, particularly 
during recent. years, a record of its present 
standing is of special interest. 

The Dominion Water-Power Branch, Depart- 
ment of the Interior, in co-operation with the 
Dominion Bureau of Statistics, has published an 
analysis of the results of the second ‘census of 
central stations in Canada, showing the’ status of 
this important industry on Jan. 1, 1919. The 








TABLE NO. 1.—SUMMARY OF PRINCIPAL FEATURES 
OF CANADIAN CENTRAL STATIONS AS 
OF JAN. 1, 1919. 


Commercial. Municipal. Total. 

Number of stations.... 377 418 795 
With generating 

equipment ......... 332 183 515 


Without generating 
equipment 235 280 
Tetal capital invested. ‘$288, 151, 608 $118,790.797 $401,942,402 
In power Cac hpatagorgenp 
transmission and 
distribution ........ $250,591,215 $105,956,002 $356,547,217 
In miscellaneous sup- 
plies, cash and vari- 
ous operating ac- 


BOUNGS® ei wees obs $ 37,560,390 $ 7,834,795 $ 45,395,185 
Total revenue from sale : 
Ol DOWSE > 6665 sees cs $ 33,190,882 $ 20,358,251 $ 53,549,133 


For lighting purposes$ 8,638,648 $ 8,313,864 $ 16,952,512 
For all other pur- 
eS a Ss cde oss She's $ 24,552,234 $ 12,044,387 $ 36,596,621 
‘ota 


x 

ae ETA ee $ 16,851,623 $ 13,414,241 $ 30,265,864 
Salaries and wages...$ 6,137,525 $ 4,216,717 $ 10,354,242 
Fuel expense......... $ 1,503,732 $ 1,120,400 $ 2,626,132 
All other sundry ex- 


DPOUMBSB: «5.0550 civics. $ 9,208,366 $ 8,077,124 $ 17,285,490 
Number of persons em- 
WOT O Foose caves ews 5,690 4,006 9,696 


Total horse power not 
including auxiliary 
plant equipment..... 1,434,196 
Steam engines and turbines— 
i | a 141 
Horsepower ......... 83,740 
Waterwheels and turbines— 
POUR. isis. 0'o5-5ce cans 466 620 
Horsepower ......... 1,345,656 1,682,191 
Gas and oil engines— ; 
DOIN wk 6 dwie pdewisc 66 68 134 
Horsepower ......... 4,800 8,486 13,286 
Generators— 
INUIT aids oc ones ccd 
Kv-a. capacity....... 
Auxiliary plants with 
steam engines, steam 
turbines, gas and - 


406,918 1,841,114 


114 255 
61,897 145,637 


154 
336,535 


659 331 990 
1,118,438 315,284 1,433,722 


Number ...:......... 56 -» 20 

po 110,853 6,675 
Auxiliary plant scianhabebie. 

Soap PUG silk CER 


a 76 
117,528 


54 
91,811 


39 15 
87,215 4,596 





report includes statistics relative to central sta- 
tions only, as defined for census purposes, that is, 
stations which sell or distribute electrical energy 
for lighting, heating or general power purposes 
other than that generated by industrial organiza- 
tions for their own direct use in the operation 
of some other industry. The statistics, therefore, 
treat only with the generation and distribution 
cf electrical energy insofar as such energy is 
not used directly by the station reporting. In 
each case where the central-station operations are 
combined with those of some other industry, spe- 
cial care was taken to secure statistics relating 
cnly to those parts of the operations which are 
chargeable solely to the central-station activities. 

Central stations are divided into two funda- 
mental classes, one composed of stations which 
include stations generating all or part of the 
power which they sell or distribute, and the other’ 
including non-generating stations which purchase 
from some other station all the energy they sell 
or distribute. The analysis further divides the 
stations, according to ownership and type of 
power used, into the following classes: munici- 
pal, commercial, hydroelectric-power and fuel- 
power stations. The statistics are given for the 
dominion as a whole and by provinces. As the 
analysis has just been completed and some time 
must necessarily elapse before the report is ready 
for general distribution the following brief sum- 
mary of the statistics has been prepared. 

The principal items reported together with a 
comparison between the totals for commercial 
or privately owned and municipal or publicly 
owned stations are summarized in Table 1. The 
total number of stations reporting is 795, of 
which 515, or 64.8%, generate their own power, 
and 280, or 35.2%, are. of the non-generating 
type. The commercial stations numbered 377, 
and the municipal stations 418. Of the gener- 
ating stations 332 are commercial and 183 are 
municipal, while of the non-generating stations 
45 are commercial and 235 are municipal. As 
noted in the results of the last census, the sys- 
tem of the Hydroelectric Power Commission of 
Ontario with its extensive distribution, selling 
blocks of power to local municipal commissions, 
accounts for a large proportion of the municipal 
non-generating stations. 


- 
PrrMARY PoweER EQUIPMENT. 


The aggregate capacity of all primary-power 
machines reported is 1,958,642 hp., of which 
1,841,114 hp. is installed in main plants and 117,- 
528 hp. in auxiliary or stand-by plants. Of the 
total for the main plants, 1,434, 196 hp., or 77.9%, 
was reported by commercial stations, and 406,918 
hp., or 22.1%, by municipal stations, while of the 
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auxiliary plant equipment the former accounted 

for 110,853 hp. and the latter for 6,675 hp. 
Table 2 presents by provinces the total capacity 

of prime movers of different types and the gen- 








TABLE NO. 2.—SUMMARY OF TOTAL INSTALLED 
CAPACITY OF CANADIAN CENTRAL STATIONS 
AS OF JAN. 1, 1919. 

Horsepower of Main Primary Equip- 


ment. 
Province. Steam Gas and Water- 
Engines and Oil wheels and 
Turbines. Engines. Turbines. 
PR, S5s.cbe kena ewe 145,637 13,286 1,682,191 
OS ee ee 41,975 1,340 32,600 
British Columbia.... 4,326 1,815 211,043 
NS ea 2,690 662 71,790 
New Brunswick..... 10,510 1,075 6,978 
Nova Scotia......... 15,811 140 3,614 
(ES SE 4 eae 33,625 2,367 744,221 
Prince Edward Island 425 701 227 
ON SSS eee 9,740 . 2 601,718 
Saskatchewan ...... 26,315 ss Lae eae ea 
i Re ernre 220 ieee 10,000 


~~ 


Horsepower of Auxiliary Total 





Primary Equipment. Horsepower 
of Main and 
Province. Steam Auxiliary 
Engines Gas and Primary 
and Oil Equip- 
Turbines. Engines. ment. 
CINE. sich asicieawis 116,925 603 1,958,642 
oo eee ae 27405 eee 78,320 
British ‘Columbia.... 26,280 500 243,964 
BIAMIGODA, » 2. <2 occ cees 0 ae ore 94,542 
New Brunswick..... . aaa 19,063 
Nova Scotia......... 670 80 20,315 
Cl eee 39,515 15 819,743 
Expeee soewerd island 26.62.60 © ssisacc 1,35 
CO eae 28,155 8 639,907 
Pes foe eee es oe 31,215 
PR eG sctodvsk’. Stceeeet. saeekeess 10,220 
Total Generator Capacity in Kv-a. 
. , Main Auxiliary Total 
Province. Plant Plant Plant 
Equip- Equip- Equip- 
ment. ment. ment. 
MM, so Sdxakaae he 1,433,722 91,811 1,525,533 
TT Pe 58,193 1,950 143 
British Columbia..... 138,225 20, 915 159,140 
PRIN 5 ne casas sss 50.961 13,750 64,711 
New -srewick....... B88  ssrcccs 12,836 
Nova, Sceotia........... 18,235 456 18,691 
Co ee SSS ae 628,109 32,911 661,020 
Prince Edward Island Sars or 1,321 
OE Sh cadrssseksek’ a 492,467 21,829 514,296 
Saskatchewan ....... 2ateD |. «ee eke 27,195 
Wn inns hc ace Swe. sewwnes 6,180 
erators installed in central stations. The figures 


are also given separately for main plants and 
for auxiliary or stand-by plants. According to 
source of power, the total for all prime movers 
is divided as follows: From water, 1,682,191 hp.; 
from steam, 262,562 hp., and from gas and fuel 


oil, 13,889 hp. 
PoweER EQUIPMENT Per Capita. 


The relation of the installed primary power 
and generator capacity to population is given in 
Table 3. The per capita-analysis is given by 
provinces, as this is the only feasible basis upon 
which such a comparison may be made in con- 
rection with the central-station industry. Con- 


Vol. 77—No. 3. 





‘sideration of other elements, such as the varying 
density and the occupation of the population, 
will assist in a better understanding of the vari- 
ations in the per capita development. The aver- 
age primary power installation of the main plants 
per 1000 of population for the dominion is 209 hp. 
The provincial averages on this basis are as 

follows: Yukon, 1135 hp.; British Columbia, 

302 hp.; Ontario, 277 hp.; Quebec, 263 hp.; 

Alberta, 129 hp.; Manitoba, 121 hp.; New 

Brunswick, 50 hp.; Saskatchewan, 41 hp.; Nova 

Scotia, 38 hp., and Prince Edward Island, 14 hp. 

per 1000 of population. It is notable that the 

highest averages on the per capita basis occur in 

the Yukon Territory and in the five provinces in 

which the greater proportion of the central-station 

power is derived from water. 


Hypro Power IN CENTRAL-STATION INDUSTRY. 


The extent of Canada’s water-power resources, 
their availability to industrial centers and their 







Water 
1,682,191 H.P. 
91-4 % 


Total -1.841,114 H.P 


Fig. 1.—Comparative Importance of Three Principal 
Sources of Power in Canada. 


adaptability to the central-station industry 1s 

reflected to a marked degree in the statistics pre- 
sented in this report. Hydroelectric power is 
now served to practically every large industrial 
center in Canada, and the rapid extension of the 
large distribution systems, together with the 
active hydroelectric construction at present in 
progress, is fast linking up the few centers which 
have hitherto derived their power from fuel. In 
considering the extent to which water is used as 
a source of primary power in this industry, it 1s 
of interest to note that, according to a recent 
census of developed water power in the dominion, 
72.7% of the total is utilized in connection with 
the central-station industry.. 

Of the aggregate capacity of all prime movers 
installed in the main plants, 1,682,191 -hp., or 
91.4%, is derived from water, and, including the 
prime movers of auxiliary or stand- -by fuel plants, 








TABLE NO. 3.—RELATION OF PRIMARY POWER AND GENERATOR CAPACITY TO POPULATION OF CANADA, 
AS OF JAN. 1, 1919. 


Equipment Installed Per 1000 of Population. 
—tPrimary Power in Hp.~ 





Province. Popu- 7--Number of Plants.—, Water-wheels ° 
lation. Com- Mu- an Total. Generators, 

mercial. nicipal. Turbines. kv-a. 
PMN 5G ct tatcirs oiecach ocak eeeea® *8,835,000 377 418 190 209 162 
CE SS a ey a eee tt. ,000 28 25 55 129 99 
British: Columbia... 2.0.2 scnsccess 718,000 37 23 294 302 193 
ES SSE eer ees er 619,000 11 18 116 121 8 
PN; SNE sows oa 5 se abaesisnms 369,000 16 9 19 50 35 
OR CEDINEINGs «605s 5h vicnawackae cenemae 519,000 25 14 38 35 
Oe RR ee are ene 2,821,000 109 257 264 277 223 
eral Weward Jelana. 26.326. s6s 080 4,000 cia 2 14 14 
NN ss onc oak wre awe backs eb Sa RR 2,326,000 115 34 259 263 212 
daakntchoenin EVs dei ocen su le ceeeek 754,000 23 38 41 36 
CR ass rae s Fe aks weaed timeas boas 9,000 4 2; 111 1,135 687 


*Includes population of Northwest Territories—18,000. 
is not included in this table. 


+Power equighent installed in auxiliary or stand- sad plants 











July 17, 1920. 





total. The percentage of hydroelectric power in 
the various provinces is as follows: Quebec, 
98.4% ; Yukon Territory, 97.8%; British Co- 
lumbia, 97.2%; Manitoba, 95.5%; Ontario, 
95.4% ; Alberta, 42.9% ; New Brunswick, 37.6% ; 
Nova Scotia, 18.5%, and Prince Edward Island, 
16.8%, while Saskatchewan derives 100% of its 
central-station: energy from fuel. From this it 








TABLE NO. 4.—CAPITAL INVESTED IN CENTRAL- 
STATION. INDUSTRY PER PRIMARY HORSEPOWER 
FOR ALL STATIONS AND FOR HrDhomey tec 
STATIONS AND SYSTEMS. 


Capital Invested in Systems. 


Com- eitinai *Hydro- 
bar aga mercial. electric. 
Canada. ....$288,151,605 $113, 590 497 sio1s 942, M02 $364,479,961 
Alberta .... 7,921,736 4,855,346 12,777,082 6,99 0, 972 

British Co- 

lumbia .. 36,935,917 2,511,033 39,446,950 38,450,131 
Manitoba .. 6,423,316 8,597,550 15,020,866 14,340,458 
New Bruns- 

wick ..... 3,059,111 505,431 3,564,542 1,303,727 
Nova Scotia 02? ry 188 781,123 3,977,311 797,122 
Ontario .... ,606 86,231,479 178,788,085 166,112,988 
Prince maward- 

Island ... so Rhein evan 403,761 67,230 
Quebec .... 133,895,147 4,479,157 138,374,304 132,945,655 
Saskatche- 

Wan -...< 253,520 5,829,678 i ee ee 
Wakom. 36:655:> ‘Beans: c-ss esics 3,506,303 3,471,678 
Capital Invested per Horsepower of Capacity. 

Not *Including 

Including Including Only Hy- 

Province. Auxiliary Auxiliary droelectric 

Capacity. Capacity. Systems. 
Canateic. Seiad 05 B18 $218 
pn SR Waa 16 ‘ 214 
British Columbia... 162 182 182 
EN ts Bees eeaer 159 200 200 
New Brunswick.... 187 192 187 
Nova Scctia........ 196 203 221 
BO ae eee a 218 229 223 
Prince Edw’d Isl’d 298 298 296 
NBO sc. oi ee hie 216 226 221 
Saskatchewan ..... 195 195 ne? 
po AC Renae 343 343 347 


“Includes generating stations and non-generating sta- 
tions which buy power in bulk from hydroelectric sta- 


tions. 
e 





will be seen that the first four provinces named 
and the Yukon Territory reported over 95% of 
their total central-station power derived from 
water. With the completion of projected hydro- 
electric developments in Nova Scotia and New 
Brunswick the water-power percentages for these 
provinces will show a marked increase. 

From Table 3 it will be noted that in Ontario, 


Hundreds of thousands of H.P. 
°o U 2 3 a 5 6 7 8 9 10 
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Fig. 2.—Relation Between the Power Developed by Fuel 
and Water in Canada. 


























Quebec, British Columbia and Manitoba the 
steam plants which are auxiliary to hydroelectric 
developments account for 113,350 hp., or for 
69.2% of the total steam-power installation for 
these provinces. It should also be noted that, for 
the dominion as a whole, there is installed in con- 
nection. with hydroelectric developments 117,198 
hp. in auxiliary fuel plants. 

The results of the analysis of the primary- 
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the hydraulic installation represents 85.0% of the - 
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power equipment are presented graphically in 
the accompanying diagrams shown in Figs. 1 
and 2. Fig. 1 illustrates the comparative impor- 
‘tance of each of the three principal sources of 
primary power in the central-station industry in 
Canada, and Fig. 2 shows the relation between 
the primary power derived from water and that 
from fuel in each of the provinces. 


FINANCIAL STATISTICS. 


A summary of the financial statistics for the 
dominion is contained in Table 1, while the pro- 
vincial totals of the capital invested are given 
in Table 4. In the latter table are also given the 


Millions 
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Alberta 
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Fig. 3.—Total Capital Investment in the Central-Station 
Industry in Canada. 






































capital invested in hydroelectric central stations 
and systems, together with the investment per 
installed primary horsepower. 
For the Dominion the total capital invested in 
the industry was reported as $401,942,402, of 
which $356,547,217 represents the investment in 
power development and transmission and distri- 
bution systems and $45,395,185 represents mis- 
cellaneous supplies and working capital. The 
commercial stations reported 71.7% of the total 
capital and the municipal stations reported 28.3%. 
The total revenue from the sale of electrical 
energy reported by all stations is $53,549,133, the 
commercial stations reporting 62% of this total 
and the municipal stations reporting 38%. This 
revenue includes the income received from the 
resale of energy purchased in bulk by one central 
station from another central station. The resale 
of energy by a second station must obviously take 
care of the purchase price of such power and 
the distribution charges. 


CAPITAL INVESTED IN HYDROELECTRIC CENTRAL 
STATIONS AND SYSTEMS. 


In order that the part played by hydraulic 
power in this industry may be properly appre- 
ciated, the capital invested in hydroelectric genet- 
ating stations should be considered in conjunc- 
tion with that invested in stations of the non- 
generating type which purchase power from 
hydroelectric generating stations. This com- 
bined data is given in Table 4. For the Domin- 
ion the total is $364,479,961, representing a total 
investment of $218 per installed turbine horse- 
power and accounting for 90.7% of the total 
capital invested in all central stations in Canada. 
As this capital includes investments in fuel-power 
plants which are operated as auxiliaries to hydro- 
electric plants, the capacity of the primary power: 
machines of these plants added to the capacity 
of the hydraulic turbines gives a more logical 
basis for this, analysis and reduces the capital 
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investment per installed primary horsepower for 
the hydro stations to $203. The capital invested 
in water and fuel-power central stations is rep- 
resented graphically in Fig. 3. 

The results of this census show a decided ac- 
tivity in the development of electrical energy for 
central-station purposes. This activity is particu- 
larly evident from the reported contemplated en- 
largements to existing plants as well as from the 
new developments at present under construction 
and the extension of the already notable transmis- 
sion systems of the larger stations. In connection 
with enlargements of existing plants, the hydro- 
electric generating stations reported new installa- 
tions contemplated for the immediate future 
amounting to 135,755 hp. The ultimate designed 
capacity of existing hydroelectric central stations 
is 2,115,043 hp. 





MOTORS ARE SUPERIOR TO OTHER 
DRIVES IN OIL FIELDS. 





Special Motor Equipment Is Used to Meet the 
Various Speed and Control Requirements of 
Drilling and Pumping Oil Wells. 


The application of electricity to oil-well oper- 
ation, the success of which has been due in a 
large measure to the development of special mo- 
tor equipments, has proved highly valuable both 
in increasing production and saving time and 
money. 

Different types of equipment are used for 
drilling and for pumping because drilling re- 
quires motors of larger capacity than pumping 
producing wells, and the method of control is 
somewhat different. It is better to use one outfit 
exclusively for drilling, and when the well is 
finished to move the apparatus to a new well 
and install a permanent pumping equipment. 

For pumping individual wells a two-speed in- 
duction motor, with both speeds variable, has 
been specially developed by the General Electric 
Co. in capacities varying from 25-10 hp. at 
1200-600 r.p.m. to 50-20 hp. at goo-450 r.p.m. 











Fig. 1.—Oil-Well Motor Installation at Shale, Cal. 


for 60-cycle circuits. There are also correspond- 
ing ratings at 50 cycles, all motors being de- 
signed for 440 volts. The low speed is used for 
pumping the well, and the high speed for pulling 
rods and tubing, for bailing, swabbing and all 
other miscellaneous work connected with pro- 
duction. 


The 30-15 hp. equipment is the one 
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most used, as a larger motor is rarely necessary. 

This motor has a wound rotor for variable 
speed, such speed being obtained by means of a 
controller and a specially designed resistor giving 
ten points of control, either forward or reverse. 














Fig. 2.—Oil-Well Motor Installation at Midian, Kan. 


The controller is operated by a rope wheel from 
the headache-post, and can be provided, if de- 
sired, with a device to prevent the operator from 
abusing the motor by careless handling. 

The change from pumping to pulling speed, or 


‘ the reverse, is made by means of a switch 


mounted on the motor frame, and both speeds 
are variable and reversible by means of the con- 
troller. 

The motors are given liberal ratings for pump- 
ing because the power demand will increase 
rapidly at times, as when the well is sanding up. 
The heavy overloads intermittently demanded 
during pulling and cleaning are successfully met 
by the motor at high speed, as it then has an 
overload capacity of from 350 to 500%. The 
usual arrangement on beam wells is to have the 
motor belted to a countershaft and the latter 
belted to the bandwheel. . A further method of 
saving electrical energy, breakage of rods, etc., 
is by counterbalancing the beam with a concrete 
weight. : 

With electric drive, the operating expenses 
such as fuel, labor, repairs, lubrication and, in 
some sections, water, are materially reduced. 
Figures have been compiled, showing the com- 
parative costs of engine and electric drive, which 
illustrate this condition. 

These figures show an average daily cost of 
$2.250 per well per day for gas-engine pumping 
and $1.728 per well per day for motor pumping 
on one property. Items of labor, fuel, repairs, 
lubrication, interest and depreciation on equip- 
ment and production loss are included in these 
totals. Exclusive of items for investment 
charges and production loss, the motors show a 
saving of $0.297 per day over the gas-engine 
equipment. Comparison of costs on wells pumped 
by steam engines and motors shows a saving of 
$7.59 per well per day in favor of the motors. 

Fig. 1 illustrates an installation of a small sized 
motor, together with its control apparatus, in 
service in Shale, Cal. Fig. 2 illustrates a larger 
installation in Midian, Kan. The large equip- 
ment is provided with a meter and has a much 
larger set of control apparatus than the small 
equipment. 
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Lubrication as Applied to Power- 
Plant Operation—Part II. 


Physical Tests of Lubricants for Determining Qualities Desivable 
for Power-Plant Machinery — Notes on Bearing Lubrication— 
Selection of Lubricants for Motors and Refrigerating Machinery 


By ROBERT JUNE 


Attention was called in a previous article pub- 
lished in EtectricaL REvIEW June 19, 1920, 
pages 1021-24, to the great importance attaching 
to the proper selection of lubricants for the vari- 
ous services about the plant. It was stated that 
this importance did not lie in the opportunities 
to effect savings in oil, but savings in power, 
through the reduction of friction losses. Suffi- 
cient emphasis can hardly be laid on this point, 
for discrimination in the choice of lubricants may 
result in savings in power sufficient to pay the oil 
bill several times over each year. 

General characteristics of a good lubricant 
and chemical tests for determining the presence 
of impurities and adulterants were also covered 
in the previous article. It now remains to dis- 
cuss the physical tests of lubricants and the qual- 
ities most desirable for various services. 


CoMMON PHYSICAL TESTS FOR LUBRICATING OIL. 


Color and Specific Gravity—These are of 
value to the specialist in identifying a given sam- 
ple of oil, but are of little practical value to the 
majority of operating engineers. 

Flash Point——The flash point of an oil is that 
temperature to which an oil must be heated at a 
given rate so that enough fluid is freed from the 
surface to be momentarily ignited when a small 
flame is applied to it. The Cleveland open cup 
tester is the instrument commonly used for this 
purpose. 
which is slowly heated, and the test flame is ap- 
plied at every rise in temperature of 5 deg. F. 
until the flash occurs. 

Flash point is determined as a measure of the 
oil’s volatility. With steam-cylinder oils it is of 
primary importance, the required flash point de- 
pending on the temperature of the steam at the 
engine. In the case of oils for bearings flash 
point is important because it indicates the pres- 
ence of volatile kerosene or naphtha, with their 
accompanying fire risks. Plant blazes are always 
apt to occur with oils of low volatility if used in 
bearings, and this possibility should be guarded 
against, if possible, in the selection of oils. 

Fire Point—tThe fire point of an oil is that 
temperature to which it must be heated at a speci- 
fied rate so that active combustion will take place 
and continue when the small flame is applied to 
its surface. Naturally, its temperature is above 
that of the flash point. It is usually found to 


range from 30 to 65 deg. F., and in light lubri- 
cating oils to about 4o deg. F., above the flash 
point. Fire point, like flash point, is of value 
when oils must be selected for service at high 
temperatures. 


A thermometer is suspended in the oil. 


Cold Point—While the term “cold point” is 
commonly used, it is apt to be misleading, inas- 
much as two cold points are commonly deter- 
mined: first, the cloud point, which indicates the 
point of separation of the tiny particles of par- 
affine in oils of that base; second, the pour point, 
which indicates the lowest temperature at which 
the oil will run. These cold tests are of value 
only where oils are to be used under conditions 
of low temperature, and need not ordinarily be 
made. 

Emulsion Tests.—These tests are made in four 
separate parts, in which 4o cc. of oil is mixed 
with an equal ‘amount of water or solution by 
means of a paddle operated at a speed of about 
1500 r.p.m. The materials mixed with the oil 
are distilled water, brine, a normal solution of 
caustic soda and boiling distilled water. During 
these tests the oil should be kept at a temperature 
of 130 deg. F. 

To pass this test satisfactorily oils should 
completely separate from the mixtures in less 
than 20 min. The brine and normal caustic soda 
solution test need only be made where there is a 
possibility of water containing boiler compounds 
getting into the system. The boiling distilled . 
water test is to be made only where there is a 
possibility of steam, or water at ‘high tempera- 
ture, getting into the oil system. The great im- 
portance of this test lies in the fact that where 
emulsification takes place with any type of forced 
lubrication, there will follow clogging of oil lines 
and a formation of. solids in the base of the bear- 
ings, with consequent large losses of oil and 
greatly increased friction: 

Viscosity.—This is the most important test of 
an oil, and it may be defined as a measure of 
fluidity or body. Its value depends upon the in- 
ternal friction between the particles composing 
the oil and their resistance to separation. Vis- 
cosity is really a measure of rate of flow of an 
oil, at a predetermined temperature, through an 
orifice of standard size. It follows that the vis- 
cosity of an oil is inversely proportional to its 


_ fluidity. 


IMPORTANCE OF: Viscosity TEST AS A GUIDE TO 
LUBRICATION. 


_All operating engineers have had bearings of 
machines under their care which increased in 
temperature when in operation to a certain point 
and remained at that temperature under normal 
working conditions. It is not uncommon to find 
bearings unusually warm, and yet causing no 
worry or anxiety to the engineer in charge, be- 
cause he knows that these bearings will not heat 
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to any higher temperatures. These conditions 
are not evidence of satisfactory lubrication, be- 
cause frictional heat in a bearing is an indication 
of loss of power due to excessive bearing load, 
the power absorbed by friction having been 
transformed into heat. The causes of the high 
temperatures in the above described bearings 
may be credited to the viscosity characteristics of 
the lubricating oil in use. The viscosity of the 
oil was too high to give satisfactory results when 
the bearings were developing normal running 
heats, and, therefore, the bearing was required 
to develop sufficient heat to reduce the viscosity 
of the oil to a working value which allowed it to 
flow freely into the bearing. 

This illustration shows the necessity of using 
viscosity values, not as a direct guide to the selec- 
tion of a lubricant, but as an indirect guide. The 
method of selection of an oil from its viscosity 
characteristics must be based upon the tempera- 
ture at which the oil will be expected to work, 
which, in the case of a bearing, will be the nor- 
mal working temperature of the bearing. At this 
working temperature the viscosity of the oil 
should fulfill the mechanical and lubricating re- 
quirements of the bearings. 

By plotting the viscosity-temperature curve of 
an oil this selection may be simplified and com- 
parisons made quickly with other oils. An ex- 
ample of the practical use of this method is given 
as follows: Assume an engine bearing to have 
a normal running temperature of 105 deg. F. 
when the engine-room temperature is 85 deg. F. 
In this case, certainly no heat will pass from the 
air into the bearings. With the exception of the 
small amount of heat carried away by the engine 
frame, the 20-deg. excess temperature is a meas- 
ure of the frictional heat developed in the bear- 
ing, and this frictional heat is a measure of 
wasted energy. If an oil is selected which has 
_ been produced from the same crude and having 
the same viscosity at 85 deg. F. that the oil in use 
has at 105 deg. F., the friction in the bearing will 
be reduced because there will be no necessity for 
the viscosity of the second oil being reduced to 
meet the mechanical requirements of the bearing. 

It is by far the most efficient practice to use an 
oil having the lowest viscosity that will insure the 
maintenance of the lubricating film in a bearing, 
and excessive viscosity is as much to be avoided 
as an insufficient supply of oil. 


Viscosity oF LITTLE VALUE IN STEAM-CYLIN- 
DER LUBRICATION. 


In the case of steam-cylinder lubrication, the 
viscosity tests of cylinder oils have very little 
bearing upon the actual lubricating value of the 
oil. It has become. the custom of engineers and 
chemists to compare the viscosities of cylinder 
oils at a temperature of 212 deg. F. (by some at 
210 deg. F.). A viscosity determination at this 
_ temperature is totally useless as an indication of 
the lubrication value of the oil, since no cylinder 
oil is ever called upon to work at this low tem- 
perature. Steam at only 75 lbs. per sq. in. pres- 
sure has a temperature of 320 deg. F., while at 
the usual pressures the temperatures are much 
higher, for 125, 150 and 225 lbs. per sq. in. being 
353, 306 and 308 deg. F., respectively. 

It has been found by actual tests that the vis- 
cosity of cylinder oils are practically the same at 
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400 deg. F. and upwards. Therefore this test is, 
as stated, of little practical value for cylinder oils. 

Friction Tests.—These are sometimes made in 
special testing ‘machines, but the results obtained 
are of little practical value in the widely varying 
conditions found in actual service. 

From what has been said on the subject of 
physical tests of an oil, it will be seen that service 
tests must, after all, be the main, though not the 
only reliance of the operating engineer. Here, 
different oils are tested out under actual working 
conditions, and the lubricant best adapted for the 
particular service is determined by the process of 
elimination. There are, however, certain general 
characteristics of oils best adapted for each par- 
ticular service and these will be taken up briefly. 

Steam-Cylinder Lubrication——The chief re- 
quirements of a cylinder lubricant, where super- 
heated steam is used, are high flash point and 
good body. Since there is practically no moisture 
with superheated steam, it is recommended that 
the lubricant be a straight uncompounded min- 
eral oil of the highest possible viscosity and flash 
point. Where steam is not superheated there is 
apt to be some condensation on the bottom of the 
cylinder. In order to aid the emulsification of 
cylinder oils with the steam, they may sometimes 
be compounded with “degras” (wool grease). 
The amount of tallow allowable for the com- 
pounding purposes is from 3% for fairly dry sat- 
urated steam to 10% for low pressure and wet 
steam and long uncovered lines where the per- 
centage of moisture in the steam will be high. 

Cylinder oils should be fed into the steam lines 
at least 3 ft. above the throttle valve, thereby 
insuring proper and complete atomization. Care 
should be taken that cylinder oils, which have 
passed out with the exhaust steam and have beer 
received by the hot well, do not enter the boiler 
with the feed water. 


Notes ON BEARING LUBRICATION. 


Hand Oiling—Hand oiling is very wasteful, 
as the oil can only be recovered by means of the 
drip pans. Grit and dirt often give considerable 
trouble when hand-oiling is used, and the close 
attention necessary to maintain any sort of effi- 
ciency from a lubricating standpoint makes hand- 
oiling dependent entirely upon the personal eff- 
ciency of the operator. 

Oils for Circulating Systems.—Lubricants 
used for continuous-feed oiling should be strictly 
neutral, filtered oils. Paraffine, base or treated 
oils should be avoided, because of the possibility 
of emulsification from the. frequent churnings 
and the possibility of moisture getting into the 
svstem, and from other sources. 

Gravity Oiling Systems.—Combination oil 
cups and sight-feed needle valves should be used 
at all points of lubrication. Oil cups should al- 
ways be kept full and ready for use in case the 
circulating system fails. In large installations it 
is well to take a sample of the oil in use and from 
time to time take a test, as the need for fresh oil 
can be quickly determined by noting the in- 
creased high viscosity. For all gravity feed sys- 
tems the point of entry of the oil to any bearing 
should be at the point of minimum pressure. 

Forced Feed Lubrication—Care must be taken 
not to introduce the oil into the bearings at such 
points that it will pass through low-pressure 
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areas of the oil films, causing counter currents in 
the films and escaping without carrying off its 
_ proper share of frictional heat. Where plenty 
of oil is being circulated probably the best place 
to introduce the oil is on one of the lower quar- 
ters. Lubricants: used in all forced-feed oiling 
systems must be neutral, filtered and absolutely 
non-emulsifying. For the usual turboalternator 
installation, an oil of 150 to 180 Saybolt viscosity 
at 100 deg. F. will give the best results. The oils 
should have a low gumming test and be free 
from all impurities. Treated oils are not satis- 
factory. 

Ball Bearings.—The lubricant used with ball 
bearings must be neither acid nor alkali, but must 
be neutral. A simple test for ball-bearing lubri- 
cants may be made by coating a highly polished 
steel surface with the oil or grease under ob- 
servation. After exposing it to the heat of the 
sun for several days any corrosive tendencies will 
be evident upon the polished surface of the plate. 
Oil containing any compounding of animal or 
vegetable oils should never be used with ball 
bearings, as it will produce gumming and become 
rancid. The best lubricant for these bearings is 
a strictly mineral oil. For high-speed bearings 
a light machine oil should be used, and for slower 
moving bearings a heavy viscous oil or a straight 
petroleum grease should be used. Petroleum 
greases have poor viscosities, however, and 
quickly run out of the bearings. Well-designed 
bearings are provided with suitable retainers for 
the purpose of holding the lubricant in the bear- 
ing and preventing its creeping out along the 
shaft. | 

Engine grease or cup grease should not be 
used with ball bearings, unless it is carefully 
tested for the presence of free alkali, which will 
pit and corrode the bearing if present. Greases 
should not be used with ball bearings running at 
over 1200 r.p.m. Graphite is not satisfactory 
for use with ball bearings because of its tendency 
to pack. Oil is the best all-around lubricant for 
these bearings. dn 

Roller Bearings.—Heavy body oil and medium 
grease should be used for the roller bearings 
when the speeds are low, but under normal con- 
ditions the speeds are high and will allow the use 
of machine oil. When oil is used it should be 
strictly filtered and neutral, and be free from any 
emulsifying tendencies. 

Lubrication of Air Compressors.—Air com- 
pressor oils must be straight mineral oils and 
must not be too high in viscosity. They should 
be examined as to the nature and amount of the 
residue left after evaporation. 

For compression temperatures of 350 to 400 
deg. F., the oil used should not flash below 500 
deg. F., and where the temperatures do not ex- 
ceed 300 deg. F., an oil of not lower than 400 
deg. F. may be used. : 

When feeding lubricating oil to air-compressor 
cylinders care must be taken not to feed an ex- 
cess of the oil, which will result in gumming and 
carbon-forming deposits. 
~ Ammonia Compressor Cylinders —For the lu- 
brication of the ammonia compressor cylinders 
a pure mineral oil of good flash test (365 to 400 
deg. F.) and possessing a cold test.of o to 5 deg. 
F. should be used. The heat of compression of 
the ammonia gas requires that the oil have a flash 
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test, since it-must not vaporize too quickly. The 
possibilities of oil leaking or being carried in 
vapor form with the ammonia gases into the con- 
denser pipes and expansion coils requires that the 
oil have a good cold test to prevent its solidifying 

in the piping. A fairly low viscosity oil should 

be used, one having about 100 viscosity at 100 

deg. F. 

Stuffing Boxes ——Hot ammonia-gas has a very 
bad effect on the stuffing-box packing of ammo- 
nia compression cylinders. A liberal supply of 
lubricating oil should be applied at this point to 
— the possibility of overheating the stuffing 

Xx. 

Lost Capacity—One reason for lost capacity 
in refrigerating plants is due to the carrying over ' 
of the lubricating oil by the ammonia gases and 
the depositing of this oil on the interior of the 
condenser and expansion coils. This trouble is 
due largely to the common mistake of locatiig 
the oil separator entirely too close to the dis- 
charge of the compressor. The gases at this 
point are very hot and the oil is Mostly in vapor 
form. If the separator is located near the con- 
denser, where the gases have slightly cooled and 
some of the oil condensed, it is much easier to 
prevent an excess of oil being carried into the 


* condenser coils. 


Oil Traps——These may be made of a short 
piece.of 3-in. or 4-in. piping, about 2 ft. long, and 
should be located at the lowest places in the ex- 
pansion and condenser coils. 

Measuring Oil Feed.—All oil used to lubricate 
the ammonia compressor cylinders should be 
measured and a record kept. If there is any un- 
usual increase in the amount of oil fed into the 
cylinders immediate investigation should be made 
to prevent “filling” of the system. 

Oil in Condenser Coils.—If lubricating oil has 
gotten into the condenser coils it can be loosened 
by cutting off the water from one stand at a time 
and allowing the coil to become hot, when the oil 
will be thinned and can be run off at the oil trap. 

Steam-Cylinder Oils—Cylinder oils used in 
the steam cylinders of refrigerating machinery 
should be purely uncompounded mineral oils. A 
mineral cylinder oil is more easily separated 
from the exhaust steam than a compounded oil. 
Either a filtered or unfiltered oil may be used. 
Absence of compound is the most important re- 
quirement to prevent the formation of an. emul- 
sion, with the consequent difficulty of removing 
this emulsion from the exhaust and condensed 
steam. 


SELECTION OF LUBRICANTS FOR Morors. 


The same principles govern the selection of an 
oil for use in the self-oiling bearings of electric 
machines as that used in the selection of an oil 
for high-speed engines having splash-feed bear- 
ings. The body of the oil will, of course, vary 
with the size of the machine. The viscosity 
should be as low as possible. The oil should 
have only sufficient viscosity to permit the rings 
to carry enough of it up to the bearings to pro- 
vide ample oil for lubrication, and should be suf- 
ficiently free flowing to permit the free delivery 
of the oil from the rings to the journal. The 
viscosity of the oil must be low enough to permit 
of its free circulation and cooling when it is in 
the reservoir. 
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Boiler- Plant Practice Tendency 
Toward Larger Units 


Tests Made on Boiler Installation in Large Textile Mills Show 
Advantages Gained in Consumption of Fuel and in General 
_ Efficiency — Large Savings of Man Power Result from Tests 


Modern industrial bo-ler-plant practice at pres- 
ent shows a marked tendency toward the use of 
larger and more efficient units in order to avoid 
the labor troubles, shut-downs and standby losses 
experienced with low capacity and uneconomical 
equipment. In some instances this is achieved 
by rebuilding the boiler house, installing up-to- 
date high-duty boilers and by introducing the 
proper machinery for handling coal, ashes and 
feed water. 

In one of the largest textile mills, for example, 
five g50-hp. horizontally baffled water-tube boil- 
ers and superheaters, set with underfeed stokers, 
have been installed to replace a total of 21 fire- 
tube boilers set with hand-fired grates. Four of 
the old boilers were of 275-hp. rated capacity and 
17 were of 250-hp. rated capacity, making a total 
boiler capacity of 5300 hp. replaced by a capacity 
in new equipment of 4750 hp. The water-tube 
boilers have been in operation for about two 
years under conditions of unusually severe and 
continuous service, and have fully demonstrated, 
through satisfactory performance, the advan- 
tages of units of this size and type. Whereas 
ten firemen, five water tenders, two repair men 


















































Fig. 1.—Three-Drum Heine Boiier Equipped with Super- 
heater. 


and one foreman were required formerly, the 
present force consists of only two men, one to 
watch the boilers and the other to operate a coal 
crane. 

This article describes briefly a series of four 
tests conducted on one unit of the installation, to 


ascertain whether an arrangement of the hori- | 


zontal baffling, suitable for attaining high capaci- 


ties, would prejudice the efficiencies obtainable at 
lower ratings. 


CONDITIONS OF THE TESTS. 


The tests -were run under the usual working 
conditions prevailing in the plant in order to get 
results which would represent the commercial 
performance to be expected in industrial service 
from larger stoker-fired boilers of this type. At 
the time of the trial, the boiler tested had been in 
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Fig. 2.—Efficiency Characteristic of Boiler and Stoker. 


continuous service for three and_ one-half 
months and no special arrangements were made 
in order to get record-breaking results. All of 
the plant load, in excess of the capacity devel- 
oped by the unit under test, was handled by three 
of the other boilers operated at moderate rating 
by the regular boiler-room force. 

The fuel burned was taken at random from 
the large tonnage in storage at the plant and com- 
prised many deliveries from various sources. 
Results of analysis indicated that this was only 
a fair grade of low-volatile Pennsylvania coal, 
typical m quality of the vast quantities of similar 
fuel delivered to the New England mills during 
the past two years. The boiler tested was a stan- 
dard Heine horizontally baffled boiler set as 
shown in Fig. 1. Particular attention is called 
to the baffling arrangement, it being simple and 
inexpensive to repair, replace or to change in 
location. Such modifications are often advisable 
if high efficiency is to be maintained with differ- 
ent furnace conditions resulting from a change 
of fuel or operation. The principal dimensions 
of the boiler are given in the accompanying tabu- 
lation. 

A thorough examination of the boiler, super- 
heater, setting and stoker was made before and 
after the tests were run. This inspection showed 
the boiler to be free of all leakage and deposits 
of soot or slag on the heating surfaces. There 
was some scale in the tubes which increased in 
thickness from nothing in the upper tubes to 
1/16 in. in the lower ones. The brickwork of 


the furnace, setting and superheater was in good 
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Sample 1 
As Dry 
Received. Basis. 

Weight all through two-mesh screen..... se Pere rere 
Weight over four-mesh screen........... | a aaa 
IE tees one cree ca pide s Coke es cele ome se elke cts 
WOES -INGREOR ones sia. ees. Ok BES ce ee 21.82 22.31 
PO ai arcs on oes shane See ek Spaces 65.31 66.78 
PEM Gis ei ea EEC Ci etaig a Cd held es hse ole 10.67 10.91 
Sulphur, separately determined.......... 1.88 1.92 
Ri nal SR | APSR Sa lan Poll a ai tr 18,545 13,850 
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TABLE NO. 1.—ANALYSES OF COAL SAMPLES FROM THE VARIOUS 
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TESTS. 
——Sample 2 ——Sample 3 ——Sample 4—— 
AS Dry As Dry As Dry 
Received. Basis. Received. Basis. Received. Basis. 
RURRe i562 ks SEG is i i Seck 1.7 lbs. 
Use 2) eee ee APRS © sn oo ce8 0.2 Ibs. 
eee etea ee on POE OP ees 2.29 
20.68 21.01 20.15 20.46 20.70 21.19 
67.34 68.45 66.28 67.31 66.08 67.62 
10.37 10.54 12.04 12.23 10.93 11.19 
2.23 2.27 2.19 2.22 2.44: 2.50 
15,692 13,917 13,373 13, 581 13,480 13,796 


*All through 3, %-in. screen. 








condition and the baffling was intact and tight. 
The stoker was in excellent mechanical condition 
throughout the tests. 

Boiler trials were conducted according to the 
method prescribed by the A. S. M. E. code. All 
instruments and scales were compared with stan- 
dards and the calibration of the water-measuring 
tanks was checked by independent observers. All 
coal was weighed by a sealed scale, carrying an 
overhead hopper of 2000 lbs. capacity, from 
which it was transferred as required through a 
chute to the stoker hopper. The scale was pro- 
vided with a self-registering beam and duplicate 
tickets were made at each weighing. The coal 
analyses, Table 1, were made from carefully 
worked-down samples of 500 Ibs. taken from the 
crushed coal during each test. All stoker sift- 
ings and samples were weighed back. The ash 
analyses, Table 2, were made on samples repre- 
senting the entire quantity of refuse, as weighed, 
worked down in the usual manner. . 

At this point it may be well to direct attention 
to Tables 1 and 3 and to the discrepancy in the 
percentages of moisture in the coal for Tests 1, 
gand 4. Values given in Table 3, with the ex- 
ception of that for Test 2, are correct for coal as 
fired, they being determined by drying represen- 
tative samples of coal during the tests. No de- 
termination of moisture content was made dur- 
ing Test 2, but the analyzed percentage was ac- 
cepted as correct. The samples collected for an- 
alyses, Table 1, dried out somewhat during the 
working down process and, if a sample for Test 
2 had been dried out, it probably would have 
shown a slightly higher moisture content than 
1.61%. This greater value would have increased 
the efficiency for Test 2 and raised it into line 
with the values for Tests 1 and 4, as shown by 
the dotted curve of Fig. 2. 

Feed water was measured in three carefully 
calibrated tanks holding an aggregate of 9128 
Ibs. of water at 130 deg. F. The test boiler was 
provided with an independent feed pump and 
piping, and hot and cold water were available at 








TABLE NO. 2.—ASH ANALYSES. 
—— Sample 1 —— Sample 2 — 
-AS Dry As Dry 
Received. Basis. Received. Basis. 





Weight all through 


Morn, (RON is. 2. TOR aces estes 2.0 Ibs. 
Weight over two- 

TEE ORE: 5.6.50 050 NURS. ciecia ee sieges 0.4 Ibs. 
Weight over four- 

mesh screen .... Hy Sees 0.9 Ibs. 
DIGIBtURO h:6 ii vcs ee or phe ee Eee Pre 
Combustible ...... 12 86% 15.11% 13.52% 16.63% 


Earthy matter ..72.20% 84.89% 67.81% 83.37% 





the measuring tanks, enabling the close mainte- 
nance of the chosen feed-water temperature. 
Every precaution was taken in the feed and 
blow-off piping to insure the measurement of all 
water entering the boiler and to guard against 
any leakage. 





Coal consumed and water evapo-_ 





rated were determined for each hour of the test 
to obtain the approximate rating developed and 
the rating was also observed by means of a Gen- 
eral Electric indicating flow-meter. Readings of 
pressure, temperature, draft, etc., were taken at 
15-min. intervals, and analyses were made for 
CO,, CO and O, in the furnace flue gases. Fires 
were cleaned 1 hr. prior to starting all tests and 
especial care was exercised to duplicate the con- 








TABLE NO. 3.——SUMMARY OF DATA AND RESULTS. 


. Best 1. Test 2. Test 3. Test 4. 
Sept. 30, Oct. 3-4, Oct. 7, Oct. 10, 


Oct. 1, 1919. 1919. 1919. 1919. 
Duration; hra: ... cu. 24 21 3 3 
Steam pressure, gauge 134.0 130.0 140.0 141.2 
Superheat, deg. F.... 136.2 126.4 99.2 153.5 
Feed temperature, deg. 
ee aa ankle stce decid 127 127 125.5 129 
Flue-gas temperature, 
deg. UP ob pi aieteia tana etal 541 600 670.8 694 
Pressure in wind box, 
ing: Of waterecs ici. 2.63, 4.3 6.2 6.46 
Draft in uptake, ins. 
WEE URE <sctecelécmeca .293 75 1.18 1.25 


Total coal fired, in Ibs. 92,799 124,569 28,561 32,270 
Per cent moisture in 


oe | RN Se ee ae 2.89 1.61 2.33 2.56 
Total water fed, in lbs. 825,605 1,032,301 209,391 243.208 
Factor of evaporation. 1.208 1 204 1.192 1.217 
Coal fired per hr...... 3867 5931 9520 10,757 
Coal fired per retort 

MG HE ose Salen eee 386.7 593.1 952.0 1075.7 
Dry coal per sq. ft. of 

grate surface per hr. 25.47 39.6 33.1 the 
Water evaporated per 

RE eS ry 34,400 49,157 69,797 81,069 
Equivalent evaporation 

Pe eee 41,555 59,185 83,198 98,661 
Builders rated hp 950 950 950 950 
Boiler hp. dev doped... 1205 1716 2411 2858 
Per cent of rating de- 

WII cs Cea abies: ss 126.8 180.6 253.8 300.8 
Water evaporation per 

Ib. of coal as fired... 8.89 8.29 7.33 7.54 
Equiv. evap. per lb. of 

OPG* CORE oi nice 0153.0: 11.07 10.14 8.95 9.41 
Btu. per lb of dry 

OS Ore en Fore 13,850 13,917 13,581 13,796 
Per cent ash in dry 

CS I eaten tae Fe 10.91 10.54 12.23 11.19 
Per — combustible 

eS Sa peer errr 15.11 56.66 4 sic ia. waaisineas 
Gondléned efficiency 77.56 . 70.71 63.93 66.21 





ditions of the fuel bed at the beginning and end 
of all trials. Tubes were blown every 6 hrs. dur- 
ing the 24-hr. test in order to keep the heating 
surfaces in a proper working condition. 


- ReEsutts oF TEsTs. 


The complete data for each test are given in 
Table 3. In judging the performance results ob- 
tained several important factors should be con- 
sidered. The coal burned was not a high-grade 
selected fuel, but had a fairly high ash content 
and produced a troublesome clinker at high rates 
of combustion, so that the results obtained with 
this fuel should be considered as most creditable. 
Uniformity of the test conditions was materially 
affected by the variable operation of the three 
other boilers in service, all supplying steam to a 
common system. The limitation of capacity per- 
formance was governed by the ability of the 
stoker to handle and dispose of the troublesome 
clinker produced. 

It is clearly shown by the data that high over- 











- 
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load capacitiés can be developed with this type of 
boiler and arrangement of baffles. The efficiency 
characteristic of the boiler and stoker is given 
in Fig. 2, the point corresponding to test 3 being 
open ‘to question because the coal used contained 
more ash than the coal of the other tests. Since 


wn. 


Ss 
Ss 





Difference bet. Final Temperature of Gases and Steam’F 


2 3 4 5 6 7 8 3 
Lbs. Steam per sq. ft. of Heating Surface per Hour. 


Fig. 3.—Curve Showing Excess Temperature of Flue 
Gases Compared to Rate of Steaming. 


o 


the formation of clinker interfered noticeably 
with the management of the fire at the high rat- 
ing obtained, this may well account for the low 
efficiency of test 3. The dotted curve probably 
represents the true characteristic of the boiler 
when burning coal of the quality used as long as 
it can be worked through the stoker. If the ef- 
ficiency of test 2 were raised slightly by altera- 
tion of the moisture content, as mentioned pre- 
viously, it would agree closely with the dotted 
curve. The excess temperature of the gases 
from the boiler as affected by the rate of steam- 








TABULATIONS SHOWING DIMENSIONS OF BOILER. 


Number of steam drums...............- 3 
Diameter of steam drums................ 42 ins. 
Length of steam drums................+- 20 ft. 9 ins. 
ee Se er rr re 551 
Tete (Or EN, 3s <osecahasen she sesOe® 2. ft. 5. ins. 
ee Se eee rere ener 18 ft. 
Water-henting SUPTACE ........0.0000ssec0se $500 tt. 
ee ee ee ee et ae en 633 s ft. 
Grate surface including dump grate..... 147. $ ay ft. 
Ratio of water-heating surface to grate 

REND. cccbsou nach ubuay saeaes Rees oe 64.5 to 1 
Number of Riley stoker retorts.......... 10 





ing is given in Fig. 3. Fig. 4 shows that the 
boiler, starting from a banked fire, can take up 
a 300% load in 4 min. and 23 sec. From the ex- 
cellent performance of this boiler at high over- 
loads, which overloads were limited only by the 
fusing of the clinker in the low and fair grades 
of the coal used, it would appear advisable to 
consider the desirability of using larger grate 
areas than is customary. 

The results further establish that the arrange- 
ment of baffling which is especially suitable for 


300 


250 


» 
S 


Percent Rating 
8 
Boiler HP 


& 





0 ieee: 3 a 5 6-7 32 9 10 
Fig. 4.—Curve Showing Time Required to Take Load 
Starting with Banked Fire. 
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obtaining maximum capacities does not adversely 
affect the efficiencies obtained at lower ratings 
High overloads could have been readily main- 
tained for indefinite periods if a higher grade 
fuel had been available. The combustion results 
obtained were consistently good, flue gas temper- 
atures were not extreme considering the capaci- 
ties developed and the condition of the heating 
surfaces after tests was found to be good with 
little accumulations of soot and with no deposits 
of slag. 





WILL CONFER ON HUMAN RELA- 
TIONS IN INDUSTRY. 





Committee of Prominent Leaders of Industry Will 
Co-operate with Y. M. C. A. at Lake George 
Meeting in August. 


There will be held this year at Silver Bay, 
Lake George, N. Y., Aug. 27-29, a conference 

1 “Human Relations.in Industry.” Over 600 
representatives of industry are expected to at- 
tend, including some of the most prominent in- 
dustrial leaders. Among the speakers who will 
address the conference are A. T. Burns, of the 
Americanization Study of the Carnegie Founda- 
tion for the Advancement of Teaching; F. J. 
Kingsbury, president of the Bridgeport Brass 
Co.; Clarence H. Howard, president of the 
Commonwealth Steel Co.; C. J. Hicks, assistant 
to the president of the Standard Oil Co.; R. B. 
Wolf, consulting engineer ; S. J. Carpenter, lum- 
ber manufacturer; L. P. Alford, editor, Jndus- 
trial Management, and Timothy Healy, of the 
International Brotherhood of Stationary Fire- 
men. 

A similar conference: held at Silver Bay last 
year, attended by 500 prominent industrial lead- 
ers and others, created a demand for a larger 
conference this year. The greatest problems of 
the day are industrial. The most important 
factor in industry is the human factor. Men 
dealing with the human factor want to get to- 
gether, exchange experiences and discuss these 
matters’ with experts in the field. The confer- 
ence at Silver Bay affords the ideal opportunity. 
Members of the American Institute of Electrical 
Engineers who wish to attend should reserve ac- 
commodations through Fred. H. Rindge, Jr., 
Secretary, Industrial Service Movement of In- 
ternational Y. M. C. A., 347 Madison avenue, 
New York City. - 





HAVANA CENTRAL STATION ORDERS 
NEW TURBOGENERATORS. 





Two Large Machines to Be Installed to Provide 
Double the Present Capacity—One Small 
Machine to Be Removed. 


On account of a rapid growth of load and the 
possibility of a still further growth in the next 
few years, the Havana (Cuba) Electric Railway, 
Light & Power Co. has just ordered two 25,000- 
kw. turbogenerators. - 

At present there are-in ehids plant three 12,500- 
kw. generators supplying a combined railway 
and power load. In the original installation, 
space had been provided for only one additional 
unit, but now that the load has become so great 














July 17, 1920. 


it was thought necessary to increase the capacity 


still more. Consequently the two 25,000-kw. 
units were ordered, one to be installed in the 
space available and the other to replace one of 
the existing units. 

The first unit will be installed and in opera- 
tion in 1921 and the second one will be on the 
line in 1922. The units are to be designed to 
operate at 185 lbs. per sq. in. steam pressure, 
150 deg. F. superheat and 28 ins. vacuum. In 
addition, arrangements have been made to op- 
erate this equipment at higher pressure and 
superheat if desired at a later time. The con- 
densers for the new turbines will be of the sur- 
face type and will have 56,000 sq. ft. of cooling 
area. Each condenser will have two circulating 
pumps and divided water boxes so that one-half 
of the condenser may be cleaned while the other 
half is in operation. 

This station has an operating economy which 
is comparable with some of the best plants in the 
United States.. The average fuel consumption 
is less than 2 lbs. of coal per kw-hr., notwith- 
standing the fact that the plant has a low load- 
factor. This economy is due to the high stand- 
ard of operation and maintenance afforded by 
the management and operating engineers of the 
plant. 





ELECTRICALLY DRIVEN BATTLESHIP 
LAUNCHED. 





Most Powerful Battleship in the World Utilizes 
Electric Propulsion, Which Affords Greater 
Protection of Ship from Torpedoes. 


_ The most powerful fighting vessel in the world 
to-day is electrically propelled and is the United 
States battleship Tennessee, which was launched 
in June. She has an overall length of 624 ft., 
a beam of 97 ft., a draft of 31 ft., and her full- 





Testing the Main Motors for Propulsion of the U. S. Bat- 
tleship ‘‘Tennessee.”’ 


load displacement is 33,000 tons. She mounts 
‘twelve 14-in. guns, besides smaller arms, has a 
14-in. main belt of armor, and will be manned by 
I119 officers and men. Her main engines con- 
sist of two 20,000-hp. Westinghouse steam tur- 
bines operating at speeds that can be varied from 
1500 to 2700 r.p.m. These turbines are in no 
way connected mechanically with the ship’s pro- 
pellers, but each drives an electric generator 
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which supplies alternating current at 3400 volts. 
There are four propellers and each is driven by 
an 8000-hp. Westinghouse two-speed motor, con- 
nected directly to the shaft of its propeller and 
driven by the power from the generators. 

By connecting the motors for the lower speed 
range and varying the speed of the turbogener- 





View of the Motor-Control Station of the U. S. Battleship 
“Tennessee.”’ . 


ators from minimum to maximum, the speed of 
the ship can be varied from 9 knots to 15 knots; 
and by connecting: ‘the motors for the upper 
range and.varying the turbogenerator speed in a 
similar manner, the ship speed can be varied 
from 15 knots to 21-knots. One turbogenerator 
furnishes sufficient power for ship speeds up to 
17 knots, while for higher speeds both turbo- 
generators are needed. The turbogenerators op- 
erate in one direction only, the propellers being 
reversed by changing the motor connections. 

The great advantage of the electric drive for 
ships is that the engines are not mechanically 
connected with the propellers. With all other 
types of drive, the engines and the propeller 
shafts form a fundamental element of the ship’s 
design and the ship must, in fact, be built around 
them. But, with an electric ship, the designer 
has much greater freedom, and he can place the 
engines almost anywhere he desires. The im- 
portance of this fact from a military standpoint 
is well brought out in the statement below by 
Commander S. M. Robinson, of the Bureau of 
Steam Engineering, Navy Department: 

“The tendency in building modern capital 
ships is to provide for more and more torpedo 
protection and it becomes necessary to crowd-the 
machinery away from the sides of the ship as 
much as possible. This arrangement is also de- 
sirable from the point of protection against gun- 
fire for a similar reason. . In this respect, electric 
drive has an enormous advantage over any other 
type of machinery in which the prime mover is 
mechanically connected to the propelling shaft. 
The main turbogenerators may. be placed in any 
part of the ship that is most desirable; they may 
be placed in compartments forward of each other 
and they may be raised up enough to place the 
main condenser underneath them—in fact, there 
is practically no limit other than the headroom 
as to the position of the main turbogenerator in 
the ship. This gives an enormous advantage to 
electric drive over all other types of machinery 
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and enables the naval constructor to give far 
more adequate protection to the ship and machin- 
ery against damage by torpedo and gunfire. 
“Those parts of the machinery—the main mo- 
tors—which it is necessary to connect mechanic- 
ally to the shafts, are comparatively small and 
take up only a small space, so that they can be 
placed in small isolated compartments which will 
not menace the ship in case of flooding; since no 
main auxiliaries are required for the motors, the 
flooding of a motor room will not entail any loss 
in that respect. Also, the motors may be placed 
very much farther aft than can steam-driven 
turbines, and therefore the length of the main 
shafting can be very materially reduced. This 
constitutes a big advantage both on account of 
less liability to derangement of the shafting it- 




















Liquid Rheostats for Control of Electrical Equipment on 
the U. S. S. “‘Tennessee.’’ 


self, due to injury to the ship, and also of less 
danger to the ship itself because of the shafting 
not having to pierce a number of water-tight 
bulkheads. These advantages of installation 
constitute the real and main reason for the adop- 
tion of electric drive for capital ships, and any 
other advantages are minor compared with them. 
Utilizing these advantages to the fullest extent 
makes it possible to build capital ships which are 
far superior to any others fitted with any other 
form of machinery.” 

Electric drive is, therefore, ideal for capital 
fighting ships and, for about the same reasons, 
express steamers. 





POWER PRODUCTION GAINS 16% IN 
UNITED STATES. 


Figures. given out by the United States 
Geological Survey from returns received from 
2800. central-station companies in the United 
States show a total production of 14,667,238,000 
kw-hrs. in electric power generated during the 
first four months of 1920. The average daily 
production of electricity in kw-hrs. for the four 
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months was as follows: January, 124,700,000; 
February, 119,700,000; March, 120,800,000, and 
April, 119,700,000. 

The proportion of each month’s total produced 
by water power is 33, 34, 38 and 41%, respec- 
tively, an increase over the amount of kw-hrs. 
produced by water power in April of about 25% 
over the amount produced in January. This in- 
crease is due largely to the increase in the amount 
of water available for water-power purposes in 
the streams. 

The mean daily output for the first four 
months of I919 was 104,080,000 kw-hrs., and 
for the corresponding period in 1920 was 12I1,- 
200,000 kw-hrs., an increase of 16%. 





BUFFALO GENERAL ELECTRIC CO. 
WANTS SLIDING RATE. 


The Buffalo General Electric Co. has made 
application for permission to the State Public 
Service Commission for permission to increase 
its present rates 0.00009 cents per kw-hr. for each 
additional ro cents it is required to pay for ¢oal 
above $4.75 a ton. s3F 





WATER-POWER DEVELOPMENT TO 
BE ENCOURAGED IN ENGLAND. 


Another report has been issued by the Water 
Power Resources Committee of the British 
Board of Trade. It is the second interim report 
of the committee and the final document is yet 
to appear. Reference is expressly made to 
hydroelectric possibilities, and it is stated there 
is a conflict of opinion regarding the amount of 
water power in the British Isles waiting to be 
developed. It is not the view of the committee 
that the resources of England and Wales are 
negligible. 

There are several parts of Great Britain in 
which there are large sources of water power, 
but very few inhabitants, and it is unlikely that 
these will be developed unless some state assist- 
ance, such as a fund for making advances to 
undertakers in the early stages on pre-arranged 
terms, is available. It is therefore recommended 
that the department which is to be charged with 
the duty of developing water power should be. 
provided with a fund for the purpose of starting 
enterprises in such areas with the approval of 
the treasury. There will be many cases in which 
water-power undertakings will in the long run be 
remunerative if they are assisted at the outset. 
In the case of undertakings taking several years 
to construct and for which a period of four or 
five years must elapse before the undertaking is 
completed, state financial assistance in the earlier 
stages is recommended. 

It is proposed that it should be provided by 
statute that there shall be no interference with 
the development by private enterprise of water 
power unless such development is incompatible 
with the fullest utilization of the source of power 
concerned. The department should have power 
to grant licenses on suitable terms to public or 
private undertakers. Finally, the committee 
urges that the British government should pro- 
mote legislation to cover a number of enumer- 
ated points-and to enable certain water-power 
schemes to be initiated without loss of time. 
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The Future of Current-Limiting 


Reactances 


With the growth of power plants and es- 
pecially with the introduction of large steam- 
turbine driven units, it was found advisable to 
insert reaction coils in the connections leaving 
the generator terminals in order to limit the 
“amount of current in the windings on a dead 
short-circuit. Improvements have been made in 
the mechanical construction of large turbogen- 
erators; these are now purposely designed to 
have large reactance with a view to limiting the 
amount of current that the armature will carry 
when a short-circuit occurs. 

Apart from the heating effects of abnormally 
large currents, the mechanical forces tending to 
bend or displace the conductors—being approxi- 
mately proportional to the square of the current 
—may reach enormeus values. Current-limiting 
reactances are therefore still used to protect the 
generator, but their use has been extended to 
prevent excessive current between bus-bar sec- 
tions in the event of trouble occurring in large 
power plants with many units operating in paral- 
lel. Again, by providing reactors in the trans- 
mission lines where they leave the generating 
station it is possible to localize trouble resulting 
from disturbances on the lines themselves. In- 
cidentally, circuit-breakers of a lower rupturing 
capacity may be used in stations using reactors, 
and this is an undoubted advantage. 

The current-limiting reactance would thus ap- 
pear to serve many useful purposes, but never- 
theless, like most things useful, it is liable to 
abuse. Obviously too many reactors of large 
size will not only add to the cost of an installa- 
tion, but they will appreciably increase the volt- 


age drop and reduce the efficiency of the plant 


as a whole. 


Yet another question arises: is the current-— 


limiting reactor immune from troubles of its 
own; in other words, does it as a protective de- 
vice insure greater freedom from service inter- 
ruptions, or does it, through weaknesses of its 
own, add to the danger by introducing more 
piece of apparatus with inherent possibilities of 
failure? 

Although there have been cases of failure of 
reactors, such failures always occurring at times 
when protection is most needed, these accidents 
have resulted in improved design. The modern 
reactor is a very sturdy piece of apparatus with 
conductors either imbedded in concrete blocks 


‘ rooms. 





er assembled in such a way as to resist the great 
mechanical forces to which they are subject when 
short-circuits occur. Large differences of po- 
tential between adjacent turns are also liable to 
occur under certain abnormal circumstances, but 
these and similar possibilities are being studied, 
so that it would seem that current-limiting re- 
actances will in future be installed on every 
alternating-current power system of considerable 
magnitude. 

Apart from their construction it must not be 
supposed that it is an easy matter to determine 
what should be the proper size of reactors to 
afford adequate protection on a large system. 
If the reactance is of too high a value it may do 
more harm than good and may indeed seriously 
affect the stability of operation of large systems 
by permitting generators or sections of the sys- 
tem to fall out of step because their synchroniz- 
ing power has been reduced to an extent which 
renders parallel operation unreliable. Thus, in 
this, as in most engineering developments, a care- 
ful study of the problem is necessary in order 
that a so-called protective device shall not be the 
cause of more trouble than it is intended to 
prevent. 





Education and the Spirit of 
Research 


About a century ago, Alexander von Hum- 
boldt was unquestionably the best educated man 
in the world—fully developed, in tune with his 
environment, cultured, broad in his outlook and 
opinions, with a balanced mind and an under- 
standing of human nature. 

But Alexander von Humboldt had not been to 
school. He had had tutors, it is true, and the 
opportunities for acquiring knowledge and de- 
veloping wisdom were not denied him; but his 
school was virtually a kindergarten until he went 
to college. Even then, he studied according to 
his bent, at Frankfort and at Gottingen, working 
largely out of doors and away from the class- 
He had the engineering mind of the 
true student, and whatever interested him he 
would pursue and investigate. 

Thus was one of the world’s greatest men pro- 
duced ; not by being drawn through the same die 
as all the other boys of his age, but by being per- 
‘mitted to grow and develop along lines of his 
ewn. Not without guidance, be it noted, but’ 
such direction as he needed was given him by 
skilled educators who allowed him every oppor- 











tunity of expanding from within outward. This 
method may be contrasted with the more com- 
mon one which attempts to reverse the process 
by bringing pressure to bear from the outside. 

Nearly 100 years have gone by since Hum- 
boldt gave his course of free popular lectures in 
Berlin, out of which the stupendous work, ‘“Hum- 
boldt’s Cosmos,” ultimately developed. The peo- 
ple flocked to these lectures in such numbers as 
to induce speculators to buy up the “free” tickets 
and sell them at a profit. But the people paid 
the price in order to have the privilege of hear- 
ing an educated man address them on such sub- 
jects as “The Distribution of Matter,” “The Con- 
stitution of the Crust of the Earth,” and “As- 
tronomy”! Would many .thousands of people 
pay large sums of money to hear even so great a 
lecturer as Humboldt, should he return to-day? 
Would they go to his lectures even if admission 
were free? Would they not prefer the movies, 
never far removed from the doors of the lecture 
hall? Are many of us interested in more or less 
speculative subjects such as Dr. Einstein’s “The- 
ory of Relativity,” even when we are told that it 
may revolutionize our ideas of the material uni- 
verse if not of life itself? 

If our era does not produce so many phe- 
nomenally great men as in the past, is this not 
perhaps because our system of education neg- 
lects the individual? Great things are never ac- 
complished by committees and boards of direc- 
tors, and, in the field of scientific research, it is 
the individual that counts. We flatter ourselves 
that by team work—by the combination or union 
of many individuals—great ends may be accom- 
plished; and that is unquestionably true of cer- 
tain ends. It is true of trades unions, whose 
immediate ends are thereby accomplished, and 
it is true of many material achievements whether 
of construction or destruction. But Kipling— 


who may have borrowed the idea—says: “He’ 


travels fastest who travels alone,” and this cer- 
tainly appears to be true of intellectual progress. 

The world to-day needs men of insight—stu- 
dents, philosophers and investigators of the 
broadest culture—as much as it ever did in the 
past; but the great scientist—the man who pur- 
sues truth for its own sake and not for what 
return it may bring him in dollars and cents— 
is becoming more and more of a rarity. Is it 
possible that we are not looking for him in the 
right direction or not recognizing him when 
found? Perhaps the raw material is in our 
midst, but the refining and enriching processes 
are lacking. A man’s achievement depends much 
upon his opportunities and environment. Is it 
not time that the engineering profession recog- 
nizes frankly its almost inestimable indebtedness 
to the scientist and educated investigator, and 
sees to it that every intelligent young man with a 
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thirst for knowledge be given the opportunity of 
becoming, not a specialist—the world is stagger- 
ing under an overload of specialists—but a man 


' of education and culture whose broader vision 


may bring about results of the greatest benefit 
to the community? 





Taking Employes into Partnership 


Closely in line with the action of many public 
utility companies in developing the sale of their 
securities to customers and others living in the 
territory in which they operate comes the action 
of a number of industrial electrical companies 
in giving their employes a voice in the manage- 
ment and handling of the business of these com- 
panies. 

For several years there has been a growing 
tendency in this direction in industries outside 
of the electrical field, and in almost every in- 
stance the plan has been found to work out 
satisfactorily. As conditions differ in all com- 
panies, no one set of rules has been laid down 
for the representation of the employés in the 
executive or directing end of the wna 

In some instances, notably in a large semi- 
public utility company in Detroit, operating an 
ice business, the employes were given repre- 
sentation on the board of directors of the com- 
pany and full voting power when measures con- 
cerning the welfare of the employes was con- 
cerned. In other companies the plan has been 
to form employes’ committees to work in con- 
junction with similar committees of company 
representatives. In still other companies ad- 
visory committees of employes have been formed 
whose opinions are sought by the company ex- 
ecutives in matters where wages or welfare of 
the employes are concerned. 

All of the plans seemed to have worked with 
a marked degree of success and numerous in- 
stances have been cited where in factories having 
such organizations the work of radicals or a 
disturbing element that was at work within the 
factory has been set at naught by the employes’ 
organization itself without it even being called 


‘to the attention of the factory management. 


The employe feels, and rightfully so, if the 
employes’ and employers’ groups of representa- 
tives function together properly, that he has a 
voice in the management of the company he is 
working for and that if individually or col- 
lectively there is any grievance requiring adjust- 
ment it will be settled amicably to both sides. 

The plan of bringing the employes into a closer 
communion with the actual business affairs of 
any company is a good one and should appeal 
to all large employefs of labor who have their 
own as well as the interest of their employes at 
heart. ct 
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MEETING OF PERSONAL RELATIONS 
SECTION IN CHICAGO. 





Members-at-Large Discuss Plans and Make Arrange- 
ments to Hold Organization Meeting of 
Executive Committee Next Month. 


An outline of the scope of the work to be done 
by the Personal Relations Section of the National 
Electric Light Association . was discussed at a 
meeting of the executive committee held in Chi- 
cago July 9, at which were present President 
Martin J. Insull of the N. E. L. A., the members- 
at-large of the executive committee of the section 
and representatives of the New. York headquar- 
ters of the N. E. L. A. 

Owing to the fact that the executive committee 
of the new section cannot be fully organized until 
the 13 geographic divisions have met and ap- 
pointed personal relations committees, the chair- 
men of which become members of the section or- 
ganization, the business discussed at the Chicago 
meeting was tentative only and will be acted on 
finally at a meeting to be held next month. If by 
that time the different geographic divisions have 
not named representatives on the section execu- 
tive committee, President Insull will appoint a 
man from each unrepresented division to act 
until such time as the geographic divisions be- 
come fully organized. 

James E. Davidson, vice-president of the Ne- 
braska Power Co., Omaha, chairman of the ex- 
ecutive committee, impressed on those present at 
the meeting that the great necessity was to get 
the work of the section under way at once. 

Those present at the meeting beside Chairman 
Davidson were M. S. Sloan, vice-president of the 
Brooklyn Edison Co., vice-chairman of the com- 
mittee; H. C. Blackwell, vice-president of the 
Kansas City (Mo.) Light & Power Co.; A. C. 
Marshall, vice-president of the Detroit Edison 
Co., and W. H.) McGrath, vice-president of the 
Puget Sound Light & Power Co. Seattle, Wash., 
members of the committee; President M. J. In- 
sull; Executive Manager M. H. Aylesworth, Di- 
rector of Publicity George F.-Oxley, and A. 
Hardgrave, American Public Service Co., Dallas, 
Tex., representing the Southwestern Geographic 
Division. 





IMPROVEMENT SHOWN IN COAL 
SUPPLY SITUATION. 





‘Car Supply for Loading at Mines Reported Larger 
at Present Than at Any Previous Time 
‘During the Current Year. 


With a constantly increasing supply of empty 
‘cars for the loading of coal at the various mining 
centers the public utility coal situation looks 
brighter this week than it has for several months 
past, but the supply is yet far from normal. 





Reports from various sections of the country 
show that the mines are now getting between 
50 and 75% of the needed cars and that quicker 
dispatch of the loaded cars is being made-by the 
railroads. This applies both to coal for public 
utility use and also for coal shipped to Lake 
Erie ports for shipment to the head of Lake 
Superior. 

In New York City the shortage became acute 
early in the week and engaged the attention of 
the New York State Public Utility Commission 
for the First District. The weekly report of 
coal on hand showed a total among all the utili- 
ties of 137,820 tons, which was a falling off of 
more than 50,000 tons from the previous week.’ 
As some of the utilities were close to the danger 
line, the commission sent a representative to 
Washington to support a continuance of the or- 
der issued in June requiring the railroads to use 
all open-top cars for coal loading exclusively for 
30 days. It was reported from Washington 
early in the week that the Interstate Commerce 
Commission would probably continue the order 
in effect during August and possibly longer. 

In the Middle West coal was leaving the mines 
much more rapidly than for several weeks past. 
most of the Ohio, Indiana and Illinois mines re- 
porting a car supply of approximately 50% nor- 
mal as against a supply of from 25 to 30% that 
had prevailed for some weeks. 

Even with the improvement the supply is only 
about sufficient to keep up a normal supply of 
coal for the utilities and does not permit of any 
storage for the winter months. One Middle 
West utility company that normally has a winter 
storage pile of about 100,000 tons at this time of 
the year reports less than 20,000 tons on hand, 
and this proportion seems to be the prevailing 
one among all the larger companies, while the 
smaller utilities are even in worse straits. 





OHIO ELECTRIC LIGHT ASSOCIATION 
HOLDS CONVENTION. 





Shortages in Fuel, Materials and Credits Are Prin- 
cipal Topics of Discussion at Twenty-Sixth 
Annual Meeting. 


Fuel, material and credit shortages, together 
with the peculiarly heavy tax burdens of the 
Ohio public utility properties, were the principal 
topics at the opening day session of the Ohio 
Electric Light Association at Cedar Point, O., 
July 13-16, with headquartérs at the Breakers 
Hotel. 

President C. H. Howell in his address touched 
upon the above points and, at the same time, 
called attention to ways of overcoming many of 
the obstacles which make the efficient operation 
of the utility properties difficult. Recovery of 
industry from war conditions has resulted in a 
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continued growth in the demand for central- 
station power, which demand must be met for 
the good of industry and the country as a whole. 

Generation of power in super-power stations 
offers a means of economical power production, 
but requires new capital for financing. By prop- 
erly educating the public as to the value and, in 
fact, the necessity of the prosperity of the cen- 
tral-station industry, new loans may be secured 
directly from the customers to supply a large 
amount of the required capital. Such education 
and such financing should remove many of the 
present troubles and assure the normal healthy 
growth of the industry. 

Farm lines were predicted as a part of the 
central-station systems of the state within a very 
few years. This service will have to be given, 
although the return is low in comparison with 
other business, and the central-station men must 
begin and carry on a thorough study of the en- 
tire subject and be ready to take part in the 
enactment of laws pertaining to the supply of 
service and to rates. 

In ‘response to the request of President How- 
ell, O. P. Oppenheim, past-president of the asso- 
ciation, pointed out that the success of the pro- 
posed farm-line extensions would depend upon a 
scheme whereby the. customer carried the 
financing costs. J. C. Martin, another past- 
president, called attention to the good work that 
could be done by an active executive committee 
holding a definite meeting program. 

The reports of the executive committee and of 
D. L. Gaskill, secretary and treasurer, indicated 
the association to be on a good financial footing, 
as well as having a substantial and smooth- 
working committee organization. More wide- 
spread co-operation with manufacturers and 
other commercial interests was recommended 
through a proposed campaign for associate mem- 
bership expansion. It was proposed to inaugu- 
rate a plan for obtaining at least 100 new mem- 
bers of this class before the next convention. 


TAXATION A LARGE FACTOR IN CENTRAL-STATION 
EXPENDITURES. 

In the “round table” discussion of association 
affairs, it developed that taxation was one of the 
chief burdens of the various companies. Tax- 
ation charges were said to aggregate 10% of the 
gross revenue of the business, being much in ex- 
cess of the charges for taxation against any other 
business enterprise in the state. 

Taxing burdens as they have come to affect 
the various utility enterprises were covered in a 
paper by Clarence Dalton, Toledo Railways & 
Light Co. He pointed out the great increases 
that have been made in the past ten years and 
that the central-station industry has been largely 
affected. His paper showed that the central- 
station properties were taxed on a cash-value 
basis, while many other businesses paid on only 
10%. or less of their value. Discussion of the 
paper by D. L. Gaskill, W. W. Freeman, J. C. 
Martin and others bore out the substance of Mr. 
Dalton’s remarks, and resulted in the authoriza- 
tion of action aimed to accomplish a revision in 
the existing tax laws. 

Industrial illumination and its relation to the 
central-station industry featured the report of 
the illumination committee. G. S. Merrill of 
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Cleveland, chairman of the committee, showed 
how the selling of the energy for illumination 
had come to be a matter of selling service rather 
than so many lamps and outlets. After service 
is sold the customer realizes that the engineer 
must select the required fixtures. 

In discussing the paper, K. Fitzpatrick, Jr., 
told of increasing the intensities of illumination 
in industrial plants in Dayton from 1 to 5 foot- 
candles to from 7 to 12 foot-candles, with greatly 
increased factory production as a result. J. A. 
Grohsmeyer, Akron, told of much the same work 
being carried on in that city. In one instance the 
illumination intensity was increased from 0.25 
to 9 foot-candles. In all cases drop cords were 
being replaced with fixed units for general illu- 
mination. 

An interesting address was given on the work 
of the Illuminating Engineering Society by Prof. 
F. C. Caldwell of the Ohio State University. 
Following the paper and discussion on illumina- 
tion, a practical demonstration of industrial illu- 
mination was given by E. A. Anderson and L. C. 
Kent, of the National Lamp Works of General 
Electric Co., Cleveland. Various fixtures were 
shown lighting a fixed space and foot-candle 
meters showed exactly what results were secured. 


TRANSMISSION AND DISTRIBUTION QUESTIONS 
ARE CONSIDERED. 


At the Wednesday session the report of the 
transmission and distribution committee was pre- 
sented by W. E. Beaty, Cleveland, chairman of 
the committee, which was discussed by G. I. 
Gilchrist, who described the manufacture of 
insulators as a compromise between mechanical 
and electrical details and that the porosity after . 
firing and type of insulator determines the serv- 
ice given. The failures and successes of insula- 
tors was described by D. L. Gaskill, O. P. Oppen- 
heim and others, and outdoor horn-gap switches 
were said to reduce the cost of high-voltage ex- 
tensions for small loads. Prof. F. C. Caldwell 
and A. M. Wilson, Cincinnati, and others dis- 
cussed the subject of interference and stated 
that the cheapest total cost to all utilities for the 
solution of inductive interference troubles must 
be found by co-operating with the National Elec- 
tric Light Association in the study and settle- 
ment of individual cases. Customers must pay 
for the solution of the problem or get poor serv- 
ice extensions to new fields, said Prof. Caldwell. 

William McClellan, vice-president of ' the 
Cleveland Electric Illuminating Co., said that the 
electrical industry must have money and skilled 
labor to make needed extensions. Regulation is 
essential, he declared, but the regulation cannot 
oppose public desires. It is the patriotic duty of 
the utilities to educate the public to the impor- 
tance of utility service in their localities. He 
said the nation will stagnate if utilities fail to 
progress. 

In discussing operating practices, H. W. Brom- 
ley, Youngstown, said all possible carbon should 
be burned from ash and that the financial situ- 
ation limits available equipment. 

W. W. Freeman, of Cincinnati, and F. W. 
Loomis, of New York City, explained the ob- 
jects and service of the Society for Electrical 
Development. 

At the Thursday said Friday sessions the re- 
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ports of the new business co-operation commit- 
tee, power and heating section, and meter com- 
mittee were presented, as were also addresses by 
George H. Cushing, managing director of the 
American Wholesale Coal Association, Chicago, 
and R. T. Kaighan, Cleveland Electric Illumi- 
nating Co. 





O. €. MERRILL MADE SECRETARY OF 
POWER COMMISSION. 


Oscar C. Merrill, now chief engineer of the 
United States Forest Service, has been appointed 
executive secretary of the newly created Federal 
Power Commission, the appointment being made 
by Secretary of War Newton D. Baker, who is 
chairman of the commission. On taking office 
Mr. Merrill made arrangements for an advisory 
committee to draft regulations under the act, and 
on this committee the War Department named 
Gen. E. H. Crowder, the Interior Department 
selected Herman Stabler, while the Agricultural 
Department designated Mr. Merrill to look after 
its interests. 

Mr. Merrill was born near Augusta, Me., in 
1874 and graduated from Bates College in 1899 
and from the Massachusetts Institute of Tech- 
nology in 1905. Prior to beginning work with 
the Forestry Service in 1909 Mr. Merrill had 
made a study of water-power conditions in vari- 
ous parts of the country and his first work for 
the Forestry Service was a special study of 
water powers in California. In 1910 he was 
placed in charge of all water. powers coming un- 
der the jurisdiction of the Forestry Service and 
in 1914 became chief engineer of the body, with 
headquarters in Washington. 





ELECTRICAL ORGANIZATIONS JOIN 
STANDARDS COMMITTEE. 





National Electric Light Association and Electrical 
Manufacturing Council Take Up Member- 
ships in Engineering Body. 


- Five additional bodies have been admitted to 
representation on the main committee of the 
American Engineering Standards Committee. 
The new organizations joining are the National 
Electric Light Association, the Electrical Manu- 
facturers Council, composed of the Electric 
Power Club, the Associated Manufacturers of 
Electrical Supplies and the Electrical Manufac- 
turers Club; the National Safety Council, the 
Society of Automotive Engineers and the Fire 
Protection Group, in which is listed the National 
Fire Protection Association, the National Board 
of Fire Underwriters, Associated Factory Mu- 
tual Fire Insurance Companies and the .Under- 
writers’ Laboratories. 

These, with the five engineering societies who 
founded the committee, the American Institute 
of Electrical Engineers, the American Institute 
of Mining and Metallurgical Engineers, the 
American Society of Civil Engineers, the Ameri- 
can Society of Mechanical Engineers, and the 
American Society for Testing Materials, and the 
three government departments, added later, De- 
partments of Commerce, Navy, and War, make 
a total of 13 organizations having representation 
on the main committee. 





Falls. 
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The constitution of the A. E. S. C. provides 
for representation of “groups of organizations.” 
It is the policy of the committee to encourage 
representation by groups in such a manner that 
a group shall represent substantially the entire 
field of a particular industry in order that it may 
“be of national scope.” In the opinion of the 
committee the group plan makes both for ef- 
ficiency in standardization work and for effec- 
tiveness of representation. The groups are au- 
tonomous, such matters as the apportionment of 
representatives and the allotment of fees among 
the. constituent bodies resting wholly with the 
group. 

Two of the new bodies have already desig- 
nated their representatives as follows: 

Electrical Manufacturers Council: 
Clark, A. H. Moore and C. E. Skinner. 

National Safety Council: C. P. Tolman, 
chairman of the manufacturing committee; Al- 
bert W. Whitney, general manager of the Na- 
tional Workmen’s Compensation Service Bureau, 
and Sidney J. Williams, secretary and chief 
engineer. 


LeRoy 





NAME MURRAY AS HEAD OF SUPER- 
POWER ZONE STAFF. 


The United States Geological Survey has 
named W. S. Murray as chairman of the engi- 
neering staff to make an investigation.and report 
on the feasibility of the super-power zone be- 
tween Boston and Washington. Mr. Murray 
has already proposed a plan for the investigation 
which divides it into three departments—one of 
railway investigation, one of industrial investiga- 
tion and one of power and transmission inves- 
tigation. 

In addition he has recommend an advisory 
board to consist of representatives of the fol- 
lowing classes: Engineering, railways, technical 
publications, the National Electric Light Asso- 
ciation and other associated bodies. 

This board will meet at stated periods of not 
less than every two months, at which time the 
progress of the engineering staff will be stated 
and steps for the future development of the in- 
vestigation taken. Mr. Murray has established 
headquarters at the Buckley-Newhall building, 
709 Sixth avenue, New York City. 





CANADIAN NIAGARA DISTRICT WILL 
HOLD CONGRESS. 


Border Towns Will Show Industrial Possibilities 
of Section to American Visitors During 
First Week of August. 





The Niagara District Industrial Association 
will hold a three-day congress, Aug. 2-4, to 
which it has invited as its guests manufacturers 
from the United States and the United Kingdom 
for the purpose of showing them the power re- 
sources of the Niagara district. The object of 
the association is to induce American or English 
companies planning to establish branch factories 
in Canada to do so in the vicinity of Niagara 


It is pointed out by the association that the 
Niagara peninsula is traversed by nine lines of 
railway, which is one of the factors that has 
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built up the community with such industries as 
milling, refining, smelting, chemical industries, 
iron and steel plants, pulp and paper mills and 
cotton, twine and rope mills. The abundance 
and cheapness of electric power obtained from 
the hydroelectric development of Niagara Falls 
is also pointed out. 

The program for the congress consists of 
visits to the large hydroelectric plants on the 
American and Canadian sides of the Niagara 
Falls and tours through the large manufacturing 
plants on both sides of the river and in adjacent 
towns. On Monday evening, Aug. 2, the guests 
will be tendered a banquet at the Clifton Hotel, 
Niagara Falls, Ont., while Tuesday will be de- 
voted to a trip down -the Niagara river and 
thence to Welland, Ont., where a banquet will be 
held in the evening. An inspection of the Wel- 
land ship canal will take place on Wednesday. 

The municipalities taking part in the congress 
are the cities of Niagara Falls, Welland and 
St. Catharines, the towns of Merriton, Bridge- 
burg, Port Colborne and Thorold and the vil- 
lages of Fort Erie, Humberstone and Port Dal- 
housie. 





CONSUMERS POWER CO. TO MAKE 
LARGE EXPENDITURES. 


Plans for new construction and improvements 
involving more than $6,000,000 in. Michigan were 
considered at a recent meeting of the district 
managers of the Consumers Power Co., Jackson, 
Mich. Improvements contemplated at Battle 
Creek will result in an increase of 25,000-kw 
and the installation of new equipment will per- 
mit the transfer of surplus power from one point 
to another. The 40,000-volt transmission lines 
from Owosso and Argenta to Battle Creek and 
from Battle Creek to Jackson will be raised to 
140,000 volts and new types of outdoor substa- 
tions will be built at Grand Rapids, Monteith, 
Argenta, Kalamazoo, Jackson, Muskegon, Flint, 
Saginaw and Junction Dam. 





CHICAGO ELECTRIC CLUB TO HOLD 
ANNUAL OUTING. 


The twelfth annual outing of the Electric 
Club of Chicago will be held at Spring Hill 
Grove, St. John, Ind., July 29, and arrangements 
are in progress to make it the most successful 
outing ever held by the club. The outing com- 
mittee is at work on a program that promises to 
furnish entertainment for the members every 
minute of their stay at the grove. A special 
train will leave the La Salle street station over 
the Chicago & Eastern Illinois railroad at 9:35 
a. m., while the grove is easy of access by auto- 
mobile for those who do not wish to go by train. 
The full program will be announced later. 





NEBRASKA .ELECTRICAL MEN WILL 
HOLD CONVENTION. 


The Nebraska Section of the National Elec- 
tric Light Association has arranged to hold its 
annual convention in Omaha, Sept. 8 and 9, at 
which time reports of the activities of the section 


during the past year will be presented and action. 


taken that will result in the Nebraska Section 
becoming a part of the Middle West Geographic 





Vol. 77—No. 3. 


Division of the N. E. L. A. This division will 
consist of the states of Iowa, Missouri, Kansas 
and Nebraska. The full program of the conven- 
tion will be announced later. B. H. Conlee of 
the Nebraska Gas & Electric Co., Beatrice, -Neb., 
is the secretary of the section. 





MINING ENGINEERS TO VISIT LAKE 
SUPERIOR COPPER COUNTRY. 


The American Institute of Mining and Metal- 
lurgical Engineers will hold its fall meeting in 
the Lake. Superior copper and iron districts 
Aug. 20-Sept. 3. Houghton will be the first 
general assembling place, and from there a trip 
will be made by special trains to Duluth, one 
train via Ishpeming, and another by Vulcan. 
From Duluth the guests may either return to 
Chicago by special train or go to Buffalo by 
steamship. 

Technical sessions have been provided for at 
various stops; also social entertainment. Those 
who make the trip will have a chance to see 
many interesting developments in mining engi- 
neering, such as a new hoisting plant, from a 
depth of 12,500 ft., which will be in operation 
at the time of the visit in Houghton. 





PHILADELPHIA ELECTRIC CO. GETS 
SPECIAL COAL ORDER. 


In the first order of its kind issued the Penn- 
sylvania Public. Service Commission ordered the 
Pennsylvania railroad to deliver the Philadelphia 
Electric Co. 20 cars of coal daily for a period of 
12 days commencing July 1. The utility com- 
pany made it clear to the commission that it had 
coal available at the mines but could not get it 
shipped to its plant and the shipping order from 
the commission to the railroad followed. 








COMING CONVENTIONS. 


Pacific Coast Section of the American Institute 
of Electrical Engineers. Annual convention, 
Portland, Ore., July 21-24. Chairman, R. M 
Boykin, Portland, Ore. 

Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa - Beach, 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light 
Association. ! Annual convention, Omaha, Neb., 
Sept. 8-9. Secretary, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


Pennsylvania Electric Association. Annual con- 
vention,. Bedford Springs, Pa., Sept. 8-11. Secre- 
tary, H. M. Stine, 211 Locust streeet, Harrisburg, 
Pa, 

New England Section of the National Electric 
Light Association. Annual convention, Kineo, Me.’ 
Sept. 13-16. Secretary, O. A. Bursiel, 149 Tremont 
street, Boston, Mass. 


Illuminating Engineering Society. Annual con- 
vention, Cleveland, Sept. 27-30. General Secre- 
tary, Clarence L. Law, 29 West 39th street, New 
York City. 

National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, Md., 
Oct. 4-8. Headquarters, Southern Hotel. Secre- 
tary. W. H. Morton, 110 West 40th street,, New 
York City. 

International Association of “Municipal Elec- 
tricians. Annual convention, New Orleans. La., 
Oct. 19-22. Secretary, Clarence R. George, Hous- 
ton, Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 
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TAX ITEM-IS IMPORTANT ONE FOR 
LARGE UTILITIES. 





Detroit Edison Co. Expert Tells Necessity of 
Watching All Angles of Valuations and Assess- 
ments Made by Municipality. — 


The necessity of close watch being kept on tax 
assessments and valuations made by a municipal- 
ity in which a public utility company operates is 
pointed out by J. H. Lobban, of the tax depart- 
ment of the Detroit Edison Co., in a recent nuni- 
ber of the Detroit. Edison Synchroscope. 

In discussing the tax question Mr. Lobban 
says it may surprise many to learn that the taxes 
paid by- the Edison company in 1919 equalled 
one-fourth of the amount paid for coal in that 
year, approximately one-third of the amount 
paid for operating labor, and one-tenth of the 
company’s entire expense bill, depreciation -re- 
serve charge alone excepted. 

Continuing, he points out that, like all other 
items of expense in these days of mounting costs, 
taxes are not stationary. For example, in the 
year 1918 the company paid out in taxes, federal 
taxes included, $955,000. In 1919 they amounted 
to $1,127,000, an increase of 18% over the pre- 
vious year. For the current year the estimate of 
taxes to be paid reaches the considerable figure 
of $1,380,000, approximately $3780 a day, or an 
increase of 22% over the 1919 figures. These 
increases are due partly to higher tax rates and 
larger valuations and partly to additions to 
property. 

Inasmuch as taxes constitute such an impor- 
tant charge on the company’s revenues, it goes 
without saying, states Mr. Lobban, that great 
care is taken to see that the company pays only 
its proper share of the total tax levied in the 
different municipalities where its properties lie. 
The tax rate itself, of course, is fixed. It is 
arrived at by the various taxing bodies by 
dividing the total budget by the total assessed 
valuations of each locality. All that remains to 
be done, therefore, is to see that the valuation 
put by the assessors on the company’s property 
is not higher than its market value, and if lower 
to see that it bears the same ratio to the market 
value as the average of all properties in the 
assessment district. 

This procedure necessitates: First, knowledge 
of the company’s properties in each locality and 
their cost; second, representation before- the 
local assessing body by a competent person. The 

first requirement is supplied by the company’s 
property records and the second by an employe 
of large experience in tax matters. When the an- 
nual assessment time comes around the property 
records are brought up to date and summaries 
drawn off by localities. so as to be readily avail- 
able by the man in charge of tax adjustment. 
This man possesses a thorough acquaintance 


with tax assessments and tax laws. He is con- 
stantly in touch with the assessment officers in the 
territories covered by the company’s operations, 


. and besides protecting the company against ex- 


cessive valuation he is able to render the assess- 
ors valuable assistance in the valuation of cer- 
tain forms of property of which they naturally 
know little about. - 

It is interesting to observe, by the way, that 
the spirit of the Edison organization is rec- 
ognized ‘as well by the tax assessors in our terri- 
tory. 





ENGLAND’S UTILITIES AFFECTED BY 
“THE VICIOUS CIRCLE.” 

That the “wages chasing prices and fares 
chasing costs” situation is not confined to the 
public utilities of the United States is made evi- 
dent by a poster recently issued by the Under- 
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ROUND ANO ROUND THE MULBERRY BUSH 
WAGES CHASING PRICES AND FARES CHASING COSTS. 











Poster Issued by London Electric Utility. 


ground Electric Railways Co., of London, Eng., 
which is reproduced herewith. The illustration 
is apt and applies to practically every American 
utility today. The London company made use 
of the educational value of the poster by display- 
ing it in all stations and also issuing it in pam- 
phlet form for general distribution. 





BALTIMORE CO. USES WANT “AD” 
PAGE IN NEW WAY. 


In addition to using full-page space in the Bal- 
timore newspapers for advertising appliances 
and other commodities the Consolidated Gas, 
Electric Light & Power Co. of Baltimore, Md., 
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also makes novel use of space by having its ad- 
vertisement set in the form of a “want ad” 
section of a newspaper and uses the space to tell 
householders and others what théy “want” and 
need in the way of electrical labor-saving de- 
vices. 





10,000 ATTEND EDISON CLUB’S AN- 
NUAL FIELD DAY. 


The most successful field day and picnic ever 
held by the employes of the Commonwealth Edi- 
son Co., Chicago, took place under the auspices 
of the Edison Club, Saturday, July 10, at River- 
view park, Chicago, when more than 10,000 
employes, their families and friends turned out 
for an entire day of merrymaking. President 
Samuel Insull of the company had declared the 
day a holiday and all employes that possibly 
could be spared from their duties participated in 
the day’s outing. ; 

Amusement of every sort, ranging from pro- 
fessional circus and vaudeville acts to ball games 
and athletic events, took place on the big athletic 
field at the park, while in the picnic grove dan- 
cing was the chief amusement. W. A. Durgin, 
president of the Edison Club, and A. B. Gates, 
chairman of the recreation committee, were in 
general charge of the arrangements. 





CANADA COMMITTEE SAYS RANGE IS 
DOUBTFUL LOAD. 





Commercial Section Meeting at Annual Convention 
Develops Wide Range of Opinion as to 
Value of Appliance. 


The use of electric ranges, water heaters and 
appliances in general was. discussed from two 
angles by the Commercial Section of the Cana- 
dian Electrical Association at the _ thir- 
teenth annual convention, held at Montreal, 
June 16-18. According to the opinions expressed 
by the section members there can be no ques- 
tion but what from the viewpoint of the con- 
sumer such equipment is highly desirable. It is 
not quite evident, however, that it is a profitable 
load for the central-station company under all 
circumstances, and the section committee stated 
that it hesitated somewhat to either definitely 
advise for or against the encouragement of such 
loads. 

A number of figures were quoted showing that 
the cost of electric cooking, for example, is no 
greater, and frequently less, than the cost of 
doing the same operation using gas and coal in 
addition to electricity. In the view of the com- 
mittee the question resolves itself into whether 
the capital investment required to supply this 
type of load be so great as to prevent profitable 
return to the company and, if so, to what extent 
shall the consumer be asked to contribute to this 
capital investment ? 

It was pointed out that the load-factor of the 
individual electric range is about the same as 
that of the lighting installation in the same resi- 
dence. The cooking load also has a high diversity 
factory, and an instance was cited of.an apart- 
ment house in which there were 22 electric ranges 
with a total. connected, load of 97.14 kw.. where 
the combined, maximum demand was.only 16.8 
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kw., showing a diversity factor of nearly 6. 

Some consideration was given water heating 
and it was pointed out that the most satisfac- 
tory manner of installing heaters is to use a 
double-throw switch, so that the range and the 
heater cannot both be used at the same time. It 
can be seen that this benefits the central-station 
company by lessening the possible demand, and 
is not likely to materially inconvenience the cus- 
tomer. : 

It was pointed out that the present time is op- 

portune for the development of this load. In 
the home the cost of practically everything, ex- 
cept electricity, has been raised, and, in addition 
to this, it is becoming increasingly difficult to 
obtain labor in any form. Where a central- 
station company is in a position to supply more 
customers, a judicious campaign of advertising 
is advocated, which, it is believed, will soon 
bring the station load up to capacity. 
. Regarding the sale of heaters, it was pointed 
out that the central-station companies are feeling 
the effects of the enormous sales of these appli- 
ances during the early autumn and late 
spring months, which threatens to bring the de- 
mand at these periods, say in November and 
April, to a higher point than at any other season 
of the year. The heater load has not a high 
diversity factor and so does not tend to fill the 
valleys of the load curve to the same extent as 
some of the other appliances generally used in 
households. 





NEW YORK EDISON CO. MAKES GAIN 
IN LARGE CONSUMERS. 


During the first four months of the present 
year a total of 23 large buildings in the Man- 
hattan district of New York City discontinued 
the operation of private lighting plants for cen- 
tral-station service from the New York Edison 
Co. In the same period 47 other buildings con- 
tracted for light and power from the company. 
The installation in these 70 buildings added to 
the daily load is equivalent to 284,955 50-watt 
lamps. 





DAYTON POWER & LIGHT EMPLOYES 
HOLD PICNIC. 


More than 1000 employes of the Dayton (O.) 
Power & Light Co. attended the annual picnic of 
the company, held July 2 at Kil Kare park, Day- 
ton. The program consisted of a series of ath- 
letic events in the afternoon and dancing in the 
evening. The committee in charge of the picnic 
was J. C. Matthieu, chairman; O. E. Howland, 
A. Patrick, Fred Lewis, Frank Osterman, C. 
Peffly and Miss Phylis Cosler. 





POTOMAC ELECTRIC POWER CO. AP- 
PLIES FOR SURCHARGE. 


The Potomac Electric Power Co., Washington, 
has made application to the District of Columbia 
Public Utility Commission for permission to add 
a surcharge of 25% to the present tariff for large 
power consumers. It is set forth that consumers 
of this class, known as “Schedule E,” should 
bring a revenue of $177,000 net, whereas the 
amount. is now about $18,000 per month. 
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MAINTENANCE OF ALUMINUM-CELL 
LIGHTNING ARRESTERS. 





Lightning Arresters Require Regular Attention to 
Keep Them in an Efficient and Safe Normal 
Working Condition. 


An aluminum-cell lightning arrester is the 
safety valve of an electric circuit. It is put on 
the circuit to relieve the system of high-frequency 
surges caused by lightning,  short-circuits, 
grounds, etc. The principal of the aluminum- 
cell arrester is to offer a high resistance to nor- 
mal voltage to ground and an almost unobstructed 
path to ground for an abnormal high voltage. 

The aluminum-cell arrester is made up of a 
number of cells, the number depending upon the 
normal voltage of the circuit. Cells are made up 
of an aluminum cone, a certain amount of elec- 
trolyte and insulating separators to hold the cells 
apart from each other. In this way the arrester 
is built up one cell above another until the proper 
number of cells are formed for the normal volt- 
age of the arrester. In building up the cells, 
normal voltage is applied to each cell as it is 
assembled to establish the acid film on the cone. 

To get the proper number of cells for an 
arrester, the total voltage of the circuit must be 
divided by 220, since the normal voltage of each 
cell is approximately that value. After the cells 
have been assembled in stacks and charged with 
acid, they are placed in tanks or cases filled with 
transformer oil. This oil serves the double pur- 
pose of insulating the cells from each other and 
from the case and of acting as an acid retainer, 
preventing it from splashing when the arrester 
is charged. The oil is lighter than the acid, so 
the acid stays in the bottoms of the cones. When 
a charge comes into the arrester it tends to 
spread the acid over the surface of the cone and 
the oil keeps it from going too far. 

Arresters are connected to the system by a 
horn gap or other form of spark gap. The dis- 
tance or setting of the horn gap is determined 
by the normal voltage of the system to which the 
arrester is connected and by the altitude of the 
locality. At sea level the horns will need a wider 
setting than at an altitude of 1000 ft. or higher. 
The horn is connected to the top cone of the 
stack and the bottom cone rests on the bottom 
of the tank which is grounded. In some in- 
stallations where the voltage is high there are 
two tanks in series to ground. Normal voltage 
is applied by closing the horn or spark gap. 
When the arrester is in good condition the spark 
should be short and blue and there should be 
little noise in the tanks. If the arrester is in 


poor condition the spark will be more of a flame 
and red in color and the tanks will give out a 
loud cracking noise. This indicates that some of 
the cones are punctured or otherwise out of 
order. 


Such a condition is dangerous to the 


arrester itself, to the system and to the operator 
who is called upon to charge it. 

When an arrester is in service the tank or 
other parts should never be touched, except that 
the charging handle may be manipulated with 
proper precautions being taken. In charging an 
arrester the operator should stand on an _insu- 
lating platform and take all other available 
means of assuring himself that he is free from 
all possible sources of current. Station grounds 
play an important part in the operation of an 
arrester, and the operator should, for his own 
personal safety, assure himself that the ground 
connections are in good working condition. It is 
recommended that arresters be overhauled at 
least once a year and that the individual cells be 
tested with a 220-volt 2-ampere circuit. In case 
the cell fails under this test, it should be thor- 
oughly cleaned and washed in gasoline and be 
supplied with fresh electrolyte. All framework 
around the arrester should be grounded, includ- 
ing handrails. The arrester should be charged 
once or twice a day and, if it does not act nor- 
mally, should be taken out of service and over- 
hauled. Obviously, an arrester should not be 
handled during a storm or under other unfavor- 
able conditions. 





OUTDOOR STEP-DOWN SUBSTATIONS 
ON RING-FEEDER SYSTEMS. 


By H. W. Youn, 


Delta-Star Electric Co., Chicago. 


The use of high-tension ring-feeder systems 
has the advantage of increasing the reliability of 
service, since, in case of line trouble on one sec- 
tion, the load can be supplied from the other 
section if it is clear. Ring feeders should be 
equipped with a type of step-down station which 
can be quickly connected to take power from 
either direction, and, if necessary, to be entirely 
disconnected without interrupting the main cir- 
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cuit. These conditions can be met: by the con- 
struction illustrated, the circuit connections be- 
ing shown in the one-line diagram. It may be 
noted from the illustration that the substation 
can be entirely isolated by opening the discon- 
necting switches, the line switches remaining 
closed and completing the feeder ring. However: 
in case of trouble on either section, one line 
switch can be opened and service secured through 
the opposite switch. 

In the type of installation shown, the main- 
line air-break switches are of the three-pole 
type and are equipped with arcing horns to per- 
mit opening under load conditions. Each switch 
is provided with a manually operated remote- 
control interlocked mechanism, enabling all three 
phases to be simultaneously opened or closed. By 
means of a locking-type handle the switches can 
be securely locked in either open or closed posi- 
tions. The disconnecting switches are not in- 
tended for operation under load, but simply to 
use in isolating the station when replacing fuses, 
adjusting arresters or working on the transform- 
ers. Before opening these disconnects the load 
should be taken off by opening a secondary oil 
circuit-breaker or by removing a fuse on the 
secondary circuit. 

Lightning protection is secured by means of 
long-turn powerful choke coils and high-speed, 
sphere-gap, graded-resistance lightning arresters. 
This combination offers effective protection with- 
out the necessity of daily attendance or inspec- 
tion. The primary fuses are of the carbon- 
tetrachloride type, having the desirable charac- 
teristics of quick opening and high kv-a. ruptur- 


LINE "PM SWITCHES ool 


oy Meese: 








SC. SWITCH. 
CWOKE Coll 
= USE 
ARRESTER 
TRANSFORME R-» WVVWV/ 
NWA 
LOAD 


One-Line Diagram of Substation Connections. 


ing capacity. These fuses should be of such 
current capacity that they will not open under 
ordinary overloads which can be taken care of 
by the secondary circuit-breaker or fuse. The 
function of the primary fuses is simply to in- 
stantly open the circuit in case of transformer 
failure or short-circuit, thus preventing a local 
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disturbance from spreading to the main distribu- 
tion system. 

Stations of this character are suitable for use 
with potentials up to 33,000 volts and for capaci- 
ties up to 300 kv-a. For the smaller capacities 
the middle stub under the platform can be elim- 
inated, although its cost is small and its use is 
desirable if future growth is anticipated. 





ELECTRICAL PUMPING IN KINGSTON 
WATERWORKS. 





Motor-Driven Centrifugal Pump Deliveries Water 
Cheaper Than Steam Pumps and Also Acts 
as a Synchronous Condenser. 


An electrically driven centrifugal pump was 
installed for the service of the water department 
of the city of Kingston, Ontario, in 1919. This 
pump has a capacity of 3500 g.p.m. when oper- 
ating against a total head of 210 ft. and is driven 
through a jaw clutch by a three-phase, 60-cycle, 
2200-volt, 1200-r.p.m., self-starting synchronous 
motor. The pump has a capacity of 3050 g.p.m. 
against a head of 240 ft., which head is used for. 
fire service. The motor is capable of operating 
continuously at 380 kv-a. with a leading power- 
factor of from 100 to 70% while carrying a 
mechanical load of as much as 325 b.hp. 

Prior to the installation of this pump the city 
had been served by two steam pumps, each hav- 
ing a capacity of about 3,000,000 gals. per day. 
Kingston has a population of about 22,000 and 
the average daily consumption of water in 1918 
was roughly 3,300,000 gals. A standpipe 80 ft. 
high, having a capacity of 628,000 gals., is sit- 
uated 1.5 mi. from the pumping station, the 
bottom of this standpipe being about 106 ft. 
above normal lake level. The pumping station 
is situated at the dock and the intake crib in 
Lake Ontario is about 2500 ft. from shore. The 
intake is constructed of 30 and 24-in. steel pipe. 

Statements available covering operating costs 
during nine months in 1917 and nine months in 
1919 indicate that there was a daily average 
pumpage of 3,520,000 gals. in 1917 and 3,800,000 
gals. during 1919, the first figure being based on 
the revolution counter of the old steam pump, 
with allowance for slippage, and the second on 
Venturi meter records. The total costs were 
$11.80 per million gallons for 1917 and $10.45 
for 1919. These figures include the items of 
coal, totaling $6.51; labor, totaling $3.74, and 
supplies, totaling $1.55, for the year 1917. For 
1919 the figures are $4.77 for electric power, 
$2.73 for labor, $1.88 for supplies and, in addi- 
tion. $1.07 for coal to carry banked fires in the 
old boiler plant. Coal was figured at $6.89 per 
ton in 1917 and at $7.48 in 1919. 

These figures indicate a saving of 10 to 12% 
or about. $1500 per annum, exclusive of the 300 
to 280 kv-a. corrective capacity, which is exten- 
sively used, and also in addition to the stand-by 
service of the old pumps. This saving will be 
increased when the operators have had expe- 
rience with banked fires for steam reserve and 
when operating conditions have settled down so 
that the item of $1936.80 for oils, waste, sup- 
plies, etc., can be reduced. The two steam pumps 
have been retained for emergency use and the 
boilers are bank-fired. 








July 17, 1920. 


CENTRAL STATION SUPPLIES POWER 
FOR LONG TUNNEL. 





_Motor-Generator at Port Huron Terniinal Now Car- 
ries Load for Service First Supplied by Locomo- 
tives and Later by an Isolated Plant. 


The tunnel under the St. Clair river between 
Port Huron, Mich., and Sarnia, Ontario, was 
completed in 1891. It was at that time, and for 
some few years later, the longest under-water 
tube in the world, being about 2 mi. in length. 
Until 1907, when it was electrified, a special type 
of steam locomotive was used. If anything hap- 
pened to stall the engine in the tunnel it rapidly 
filled with gas and menaced the lives of the train 
crew and the passengers, if it happened to be a 
passenger train. 


In 1907 electricity. was substituted for steam . 


and a power house was built on the bank of the 
river almost directly over the tunnel. It fur- 
nished single-phase, 25-cycle energy at 3300 
volts to the electric locomotives. This instalia- 
tion operated until a short time ago when the 


load was taken on to the system: of the Detroit . 


Edison Co. through a substation which stands 
just north of the powerhouse. As yet there is 
only one-machine on the tunnel service in the 
substation and for ‘that reason the powerhouse 
maintains steam in readiness to take the load in 
case of failure of the central-station supply. 

The machine in the substation, states the De- 
troit Edison Synchroscope, is a Westinghouse 
synchronous motor-generator set, with a capacity 
of 2860 kw. The motor operates from a 4600- 
volt, 60-cycle, three-phase line, and the generator 
furnishes three-phase, 25-cycle energy at 3300 
volts. The voltage rises to 3600 volts as the 
load increases. The train load is single phase 
and reaches a 4 to 6-min. peak of about 2400 
kw., which is an abnormal unbalancing. This 
machine, however, is designed to stand such an 
unbalance on any phase. 

There is also a three-phase load of about 250 
kw. used for pumps and other auxiliary appara- 
tus. The single-phase load is permanently con- 
nected to one phase of the--generator and there 
is no provision made to shift it to either of the 
other phases. Both motor and generator sides 
of the machine have separate exciters at the 
respective ends of the shaft and both exciters are 
equipped with Tirril regulators, the motor- 
exciter regulator taking care of the power-factor 
and the other regulator of the generator voltage. 
‘ The locomotives operating through the tunnel 
are so handled as to pick up the load gradually 
and thus avoid sudden peaks and surges on the 
system. There is a 2% grade from each side of 
the center of the tunnel, which grade has con- 
siderable influence on the general character of 
the load. 





LARGE REGULATORS INSTALLED IN 
PHILADELPHIA PLANT. 





Line Capacity Is Increased and Voltage Regulation 
Is Greatly Improved by Installation of Equip- 
ment With New Features of Design. 


What are claimed to be the largest induction 
feeder regulators so far produced have recently 
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Leen installed by the Philadelphia Electric Co. 
These regulators, which embody certain new 
features of design and application, were built*by 
the Westinghouse Electric & Manufacturing Co., 


East Pittsburgh,.Pa.. The regulators have a 











Induction’ Regulator for Use on 66,000-Volt Tie Line of 
20,000 Kv-a. Capacity. 


rated capacity of 1750 kv-a. and give a regula- 
tion of 9%. They are-designed to operate on 
three-phase, 60-cycle, 66,000-volt circuits and 
have a current capacity of 830 amperes. One of 
the insulating bushings may be seen, in, the illus- 
tration, just back of the ring in the top of the 
shell. 

Pipes, valves and gauges which may be noted on 
the side of the shell are for oil and water filling, 
draining and circulation, and the wires coming 
out of the pipe in the box on the lid of the shell 
supply current to the operating motor. The lat- 
ter, which is inclosed in the box just mentioned, 
drives the regulator rotor through a large gear 
and worm, the worm being driven through a set 
of two pinions and two gears. 

By the installation of these regulators, one on 
each of two 66,000-volt tie lines between the 
Schuylkill and Chester generating stations of the 
Philadelphia Electric Co., the bus voltages of the 
stations are maintained at practically the same 
values with full load on the lines. After the 
installation of the regulators the capacities of 
the two lines were increased from 15,000 to 
20,000 kv-a. - 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


* 


Now Being Placed on the Market 








No-Voltage Trip Coil for Use on 
A-C Circuits. 


The accompanying illustration shows 
an a-c. no-voltage trip coil of novei 
construction. This device, which -has 
been placed on the market by the 
Palmer Electric & Manufacturing Co., 
Cambridge, Mass., combines the fea- 
tures of both the solenoid and the elec- 
tromagnet. It consists of a pair of sole- 
noid coils having two opposing U- 
shaped armatures that float in the mag- 
netic field when the solenoid is ener- 
gized. 

An a-c. magnet of this type embodies 
the Jong range of action of the solenoid 
combined. with a drop-out feature ad- 
justable through 90 per cent of the 
voltage range. As the opposing arma- 
tures float in a balanced condition at 
normal potential, the humming or chat- 
tering which often characterizes the 
a-c. magnet is absent. When the op- 
erating voltage begins to fall, both arm- 
atures move downward until the upper 
armature, A, comes to rest on its stop. 
After the voltage has been reduced to 
the predetermined value, the lower 
armature, B, separates irom A and 
falls, thus imparting a hammer blow to 
a breaker trip latch. 

In the usual construction, this mag- 
net operates as a relay to complete the 
closing circuit of a magnet-closing 
switch, and to trip the latch of this 
switch when the lower armature falls. 
in response to a failure in the magnet 
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An A-C. Magnet with Floating Armature. 


circuit or a reduction in potential to a 
predetermined point. As the operation 
cf this magnet is not effected by surges 
that do not fall below the point at which 
it is desired to have the breaker trip, 
its use is applicable to low-voltage 
breakers on circuits subject to a wide 
range of potential variation. When 
used as a relay, the relation of the 
lower armature, B, to the solenoids ‘s 
such that it will not pick up and close 


the potential, 
substantially 


circuit until 


the relay 
interruption, is 


after an 
normal. 


Motors in Rolling-Mill Service. 


Ruggedness, rapid starting, stopping 


and reversing, together with ability to 
stand great heat, are characteristics re- 








Two 100-H.P. Motors Driving a Bloom- 
ing-Mill Table. 


quired of motors in rolling-mill service. 
The General Electric Co., Schenectady, 
N. Y., has developed its type MD and 
MDS motors to meet this particular 
set of conditions. The accompanying 
illustration shows a set of two of these 
motors operating the rear live table of 
a 36-in. blooming mill in the plant of 
the Trumbull Steel Co., Warren, O. 

Motors of the MD type are built 
in sizes from 4 to 175 hp. and for 
speeds of from 400 to 1100 r.p.m. at 
230 volts. For 550-volt operation these 
motors have speeds of from 475 to 1350 
r.p.m. Open-frame motors, known as 
the MDS type, are built in sizes from 
6 to 210 hp. for speeds of 420 to 1150 
r.p.m. at 250 volts. For 550-volt oper- 
ation these motors have speeds of 44 
to 1375 r.p.m. 


Heavy-Duty Toggle Switch. 


A round-base toggle type of switch, 
intended for heavy duty, has recently 
been placed on the market by Harvey 
Hubbell, Inc., Bridgeport, Conn. This 
switch has a-base 2.625 ins..in diam- 
eter which can be furnished either 
slotted or solid and in composition or 
porcelain. The mechanism is designed 
and constructed for quick positive ac- 
tion and at the same time is rugged 
and durable. The switch is rated at 
10 amperes and 250 volts. 





Small-Capacity Rheostat for 
Radio Service. 


For laboratory or radio service, the 
General Radio Co., Cambridge, Mass., 
has placed on the market a small rheo- 
stat with a total resistance of 7 ohms 
and a capacity of 1.5 amperes. This 
apparatus is particularly suitable for 
regulating the filament current in vac- 
um-tube circuits of wireless instruments, 
but may be of service in many other 
places. ‘The rheostat is constructed for 
either stationary or portable use. 


Seven-Step Charging Panel for 
Storage Batteries. 


Adaptation of storage batteries to an 
ever-increasing variety of service re- 
quires a continual increase in the num- 
ber and types of battery-control equip- 
ment needed. A _ seven-step charging 
panel, suitable for charging batteries 
from either a 125 -or 250-volt circuit, 
has been placed on the market by the 
Meier Electric & Machine Co., In- 
dianapolis, Ind. This panel, which is 
14 ins. wide by 20 ins. high, is arranged 
for wall mounting by means of four 
legs 12 ins. long. The whole space 
back, of the panel is inclosed by a 0.25- 
in. galvanized-wire mesh which provides 
both protection from mechanical injury 
and ventilation. The resistance units 
are mounted on supports constructed in 
the framework attaching the panel to 
the wall. 

When connected to a 250-volt d-c. cir- 
cuit, this outfit has a maximum capacity 
of 90 cells being charged at 15 amperes. 
The same charging rate may be attained 
on a 125-volt circuit when charging 45 
cells in series. The resistance elements 
are so arranged that a_ single 6-volt 
battery may be charged if it is desired. 

A double-throw switch, mounted in 
the center of the panel, makes provision 
for the discharge of the battery when 
required and a 30-0-30-ampere Weston 
meter serves to indicate both the charge 
and discharge rates. A special resist- 
ance wire, suitable to the character of 





Battery-Charging Panel With Multiple- 
Connected Resistances. 


service required, is used in the construc- 
tion of the elements. 

One of the prominent features of this 
panel is the arrangement of the. resist- 
ance units in multiple. By this arrange- 
ment, a very flexible outfit is secured 
and the failure of a single element does 

not interrupt the entire service of the 
equipment as is the case acl series- 
connected ‘units. 4 
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ACTIVITIES IN THE TRADE 






Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Price Electrical Co., Pittsburgh, has 
acquired the three-story building at 


428 Penn avenue, 40 by 113 ft., for a 
consideration of $110,000, for a local 
establishment. 

Packard Electric Co., Warren, O., 
manufacturer of transformers and au- 
tomotive cable, announces the ap- 
pointment of J. K. Alline as its lowa 
representative. Mr. Alline was form- 





J. K. Alline. 


erly with the Electric Appliance Co., 
Chicago, and has had a wide experi- 
ence in the electrical field. For six 
years, prior to 1895, he was secretary 
of the Northwestern Water & Light 
Co., LeMars, Ia., resigning that posi- 
tion to enter the electrical contract- 
ing business in Fort Dodge, Ia. He 
joined the force of the Electric Ap- 
pliance Co. in 1904 and remained there 
until he became connected with the 
Packard company. 

Electric Supply & Equipment Co., 
Hartford, Conn., manufacturer of elec- 
trical specialties, has increased its 
capital stock by $184,950 for proposed 
expansion. 

General Fireproofing Co., Youngs- 
town, O., has issued a booklet deal- 
ing with "industrial housing, in which 
descriptions and illustrations of the 
tvpes of houses-built by the company 
are given. 

J. H. Bunnell & Co., 32 Park Place, 
New York City, manufacturer of elec- 
trical specialties, have filed notice of 
increase in their capital stock from 
$150,000 to $300,000 for proposed ex- 
pansion. 

Bussman Manufacturing Co., St. 
Louis, Mo., manufacturer of “Buss” 
fuses, is sending a folder to the trade 
calling attention to the part that elec- 
tricity has had to do with recent de- 
velopment in the industrial trades. 


Moloney Electric Co., St, Louis, 
through its office at 50 Church street, 
New York City, has received orders 
from the Central Maine Power Co. 
for three 60-cycle, single-phase, 2000- 
kv-a., self-cooled 11,000/66,000-volt 
transformers; three 60-cycle, single- 


phase 333-kv-a., 1,000/33,000-volt 
transformers, and three 60-cycle, 
single-phase, 333-kv-a., 2300/33,000- 


volt transformers. 





Westinghouse International Elec- 
tric & Manufacturing Co., New York 
City, has received a contract from the 
Havana Electric Light & Railway 
Co. for two 25,000-kilowatt steam tur- 
bogenerators and auxiliary equipment, 
for use at its plant at Havana, Cuba. 
The installation will cost about $1,- 
000,000. 


Duluth Electrical Supplies Co., Du- 
luth, Minn., successor to the Northern 
Electric Co., has disposed of its con- 
struction department to the Commer- 
cial Electric Co., a new contracting 
firm at Duluth, composed of D. Ehlert 
and A. L. Foster, formerly superin- 
tendent of construction for the North- 
ern Electric Co. The Commercial 
Electric Co. specializes in heavy con- 
struction work and has considerable 
such work under way at present. ~ 


General Electric Co., Schenectady, 
N. Y., is having plans prepared for 
the first unit of its plant on property 
recently acquired on Elmwood Ave., 
Philadelphia, Pa. The building will be 
six stories, 80x600 feet, and will be 
equipped for the manufacture of elec- 
trical switchboards and other special- 
ties. It is estimated to cost about 
$500,000. The company has a tract of 
about twenty acres in this section and 
the entire works is estimated to cost 
in excess of $2,000,000. 

Edison Electric Appliance Co., Inc., 
Chicago, plans to increase its com- 
mon and preferred stock and for that 
purpose a meeting of the stockholders 
has been called in New York City, 
July 28, at which time the question 
will be put to a vote. The plan calls 
for an increase in the common stock 
from 50,000 shares to 61,000 shares 
and in the preferred stock from 15,902 
shares, par value $100, to 26,502 
shares, par value $100, and for the 
enlarging of the amount of stated 
— upon which the corporation is 
to carry on its business from $2,465,- 
200 to $3,262,200. The common stock 
of “he company has no par value. 


M. O. Leighton & Co. is the name 
of a new firm of engineers, with of- 
fices at 700 10th street, Washington, 
just formed by M. O. Leighton and 
Maj. C. T. Chenery, members of the 
American Society of Civil Engineers, 
and A. C. Oliphant, associate mem- 
ber of the American Society of Me- 
chanical Engineers and the American 
Institute of Electrical Engineers. The 
co-partnership has been formed for 
the purpose of engaging in general en- 
gineering practice and industrial rep- 
resentation before the federal depart- 
ments. Mr. Leighton and Major 
Chenery will continue for the time 
being as chairman and secretary of 
the National Public Works Depart- 
ment Association, while Mr. Leighton 
and Mr. Oliphant will continue service 
in the Washington office of Engineer- 
ing Council, pending the displacement 
of that body by the Federated Ameri- 
can Engineering Societies. 


Rural Electric Equipment Co., Can- 


ton, Pa., is sending to the trade a 
pamphlet describing the low speed 
electric unit manufactured by. the 


company for use in lighting farms, 
churches, schools, etc., in isolated 
communities. 

. J. G. White Engineering Corp., New 
York City, announces that it has_re- 
ceived a commission from the General 
Chemical Co. to build a large addition 
to the National Works of General 
Chemical Co. at Cleveland. One of 
the important features of the addition 
will be a sulphate of alumina plant of 
large capacity. The engineers have 
been working on the engineering 
plans for some months and it is ex- 
pected that construction work will be 
started at an early date. 

Erner Electric Co., Cleveland, O., 
has taken possession of its new build- 
ing, erected especially for the use of 
the company. The building is 64 by 
151 ft. in size, four floors and base- 
ment, and is constructed of reinforced 
concrete, the entire northern exposure 
being of glass. The equipment of the 
building embraces every facility for 
the economical and speedy handling 
of a wholesale electrical business. A 
motor-trucking system, by which it is 
planned to bring merchandise from 
sources of supply and to make regu- 
lar deliveries to customers as far dis- 
tant as Akron, has its terminal in a 
large ramp and platform space occu- 
pying fully half of the ground floor, 
A permanent exhibition of every class 
of electrical merchandise will occupy 
the top floor, this display being in 
charge of demonstrators and sales 











New Home of Cleveland Eiectrical 
Jobbing House. 


experts competent to assist merchants 
in every detail of handling, displaying 
and retailing merchandise. Other 
features of the building include a 
complete electrical kitchen and an as- 
sembly hall in which electrical meet- 
ings will be held. George S. Miner, 
shares with C. T. McKinstry the cred- 
it for the modern plant, which the 
company claims is one of the best in 
the Middle West devoted entirely to 
- wholesaling of electrical merchan- 
ise. 
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D. B. RusH MORE, of the Schenec- 
tady works of the General Electric Co., 
has been elected vice-president of the 
American Welding Society. 


J. A. WipNeErR, formerly experi- 
mental engineer of the Sperry Gyroscope 
Co., has become development engineer 
of the Square D. Co., Detroit. 


R. Rou, formerly of Lewis & Roth, 
Philadelphia, has become associated with 
Schweitzer & Conrad, Inc., 4431 Ravens- 
wood avenue, Chicago, as sales manager. 


G. W. NicH has become associated 
with the Kewanee Boiler Co., Kewanee, 
Ill., having resigned his former position 
with the Chicago, Burlington & Quincy 
railroad. 

L. B. DuNnTLry, formerly general 
sales manager of the Blue Bird Appli- 
ance Co., St. Louis, has joined the Black 
Swan Co., Minneapolis, where he will 
assume the active management of sales. 


Frank B. Moxuam, formerly 
purchasing agent for the Electric Ma- 
chinery Co., Minnéapolis, Minn., is now 


in charge of factory purchasing for the . 


Hudson Manufacturing Co., Minne- 
apolis. 
CuHaARLES H. Hitts, formerly 


sales manager at the Seattle branch of 
the Worthington Pump & Machinery 
Corp., is now in the marine department 
of the same company at the. New York 
City office. 

Henry Prict Batt has joined 
the organization of the Redtop Electric 
Co., 8 West 19th street, New York City, 
as consulting engineer. For several 
years Mr. Bell acted as engineer of the 
electric heating device department of. the 
General Electric Co. 

W. R. MARSHALL has been ap- 
pointed manager of the industrial di- 
vision of the New York City office of 
the Westinghouse Electric & Manufac- 
turing Co., succeeding Harlan A. Pratt, 
who resigned to become sales manager 


of the Atlantic Elevator Co.. New York 
City. 
Grorce Husu, Jr. formerly 


associated with the Brown & Zortman 
Machinery Co., Pittsburgh, as sales 
engineer, is now connected with the 
sales force of Manning, Maxwell & 
Moore, Inc., 
Hush’s activities will be in the Cleveland 
district. 

CHARLES W. CoLuiNs, of the 
General Electric Co., Schenectady, has 
been appointed director of industrial 
relations at the new plant of the com- 
pany at Bridgeport, Conn., where he 
will have charge of employment, com- 
pensation, welfare, safety, hospitals, res- 
taurants and athletics. 

L. EARLE DEANE, for six years 
with the American Enameled Magnet 
Wire Co., Muskegon, Mich., as traveling 
engineer and salesman, has resigned to 
take up work under the Board of For- 
eign Missions of the Presbyterian 
Church and has been assigned for work 
in French Cameroun, West Africa. 


New York City. Mr.’ 


WILLIAM J. CARTER was elected 
president of the Cleveland Engineering 
Society at the recent annual meeting of 
the organization. 

Gen. Guy E. Tripp, chairman 
of the board of directors of the West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, has been elected treas- 
urer of the Maine Society of New York. 


James E. DavipsoOvN, vice-presi- 
dent and general manager of the Ne- 
braska Power Co., Omaha, and chair- 
man of the newly formed Personal Re- 
lations Section of the National Electric 





James E. Davidson. 


Light Association, has been in the cen- 
tral-station industry all his life, his 


father having been manager of the Port 


Huron, Mich., electric light plant at the 
time of its establishment in the early 
80s. The son later became superintend- 
ent of the plant and from there went to 
Montpelier, Vt., in 1905, where he be- 
came general manager of the Consoli- 
dated Lighting Co., and within a short 
time was made president of the com- 
pany. In 1910 he became vice-president 
and general manager of the Pacific 
Power & Light Co., at Portland, Ore., 
and remained there until 1917 when he 
went to Omaha to take up the position 
he now holds. He is a member of the 
American Institute of Electrical Engi- 
neers, a past-president of the Nebraska 
Electrical Association, the Vermont 
Electrical Association, the New England 
Section of the N. E. L. A., the North- 
west Section of the N. E. L. A. and 
former secretary-treasurer of the Mich- 
igan Section of the N. E.-L. A. 


L. A. Prescott, formerly chief 
draftsman of the Blaw-Knox Co., Pitts- 
burgh, has been promoted to the position 
of works superintendent of the C. D. 
Pruden Corp., Baltimore, a subsidiary 
of the Blaw-Knox Co. 


Joun D. CRAWFORD has been 
transferred from the Akron (O.) office 
to the Cleveland office of the Wellman- 
Seaver-Morgan Co. 

J. I. Capps has been appointed pur- 
chasing agent of the American Man- 
ganese Steel Co., with offices at Chicago 
Heights, II. 

LAURENCE G. BEAN, Worces- 
ter, Mass., has been made sales engineer 
of the Bristol Co., Waterbury, Conn. 
For a short time Mr. Bean will be lo- 
cated in the New York City offices of the 
company. 

Pror. HEcToRJAMES HUGHES 
has been made dean of the Harvard 
University Engineering School, Cam- 
bridge, . Mass., succeeding Comfort 
Avery Adams,. who recently resigned to 
become chairman of the National Re- 
search Council. © 


Crype L. CorsBiN, district man- 
ager for the National Metal Molding 
Co. in the Pittsburgh territory, was seri- 
ously injured on June 15 when he was 
struck by-a street car in Pittsburgh. 
Mr. Corbin sustained a fractured skull, 
laceration of the right hand and other 
injuries. He is now convalescing at 
Mercy hospital, Pittsburgh. 


W. R. Stine METz has been made 
manager of the heavy traction section of 
the railway department of the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa. Mr. Stinemetz was 
graduated from Lehigh University in 
1893 as an electrical engineer and in 
1897 became associated with the West- 
inghouse company in the engineering 
school, leaving in 1899 to become elec- 
trical assistant to the chief engineer of 
the Third Avenue Railroad company, 
New York City. Later he worked in 
engineering capacities for several com- 
panies and in 1909 rejoined the West- 
inghouse forces, being placed in charge 
of installations for the company at the 
United States government power house 
and substation for the capitol building 
and grounds at Washington, D. C. Oth- 
er promotions in the Westinghouse com- 
pany railway department are Franklin 
W. Carter, in charge of foreign and do- 
mestic negotiations; E. D. Lynch, man- 
ager of the light traction equipment 
section; J. L. Crouse, manager of the 
railway apparatus and supply section, 
and K. A. Simmon, manager of the safe- 
ty car and foreign railway equipment 
section. 


OBITUARY. 


JEREMIAH SHRADER, secretary- 
treasurer of the Champion Wire & Iron 
Co., Louisville, Ky., was recently killed 
in an automobile accident. 

CHARLES IRWIN TRAVELLI 
died recently at his home, West New- 
ton, Mass., aged 62 years. He was a 
graduate of the University of Pennsyl- 
vania and had been associated with the 
Pittsburgh Steel Casting Co., the Amer- 
ican Steel Foundry Co., and ‘the General 
Electric Co. 
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EASTERN STATES. 


Danvers, Mass.—The Massachusetts 
State hospital is having plans pre- 
pared for the -erection of a power 
plant at the institution to cost about 
$250,000. The R. D. Kimball Co., 6 
Beacon street, Boston, is the engineer 
on the project. 


Providence, R. I.—The Narragan- 
sett Electric Lighting Co., Turks 
Head building, is considering the 
erection of a new electrical service 
station at Melrose and Russell streets. 


Providence, R. I—The Dolbey Ice 
Cream Co., Plainfield street, has 
awarded a contract to the Whalen 
Electric Co., 25 High street, Paw- 
tucket, for the electrical installation 
at its new three-story, reinforced con- 
crete addition. 

Bridgeport, Conn.—The United II- 
luminating Co, will. soon call for bids 
for the erecti@W® of a generating plant 
on property formerly occupied by the 
Farist Steel Co., on East Main street. 
The plant will be erected on the unit 
plan; the first unit to be constructed 
at the present time will. consist of a 
building, 140 by 150 ft., with generat- 
ing capacity of about 30,000 kw. With 
the erection of additional units at a 
later date, this will be increased to 
100,000 kw. 

New Haven, Conn—The Model 
Laundry Co., 105 Hallock avenue, is 
planning for the erection of a one- 
story power house, 24 by 35 ft., at its 
works. 

Brockton, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the new one-story and basement 
cold storage plant, 130 by 250 ft., to be 
erected by the Paul Delaney Food 
Products Co. 

Buffalo, N. Y.—The Standard Oil 
Co. has broken ground for the erec- 
tion of a brick and steel power plant 
at its Atlas Works jon Elk street, to 
cost about $250,000. The J. W. Cow- 
per Co., Fidelity building, is the con- 
tractor. 

Buffalo, N. Y¥.—Plans have been 
completed by the Phoenix Beverage 
Co., 835 Washington street, for the 
erection of a two-story addition to its 
power house to cost about $15,000. 


Buffalo, N. Y.—In connection with 
plans for the establishment of a 
municipal electric power plant, the 
city council, through Acting Mayor 
Arthur W. Kreinheder, has made ap- 
plication to the Federal Power Com- 
mission for permission to divert ne- 
cessary water from the Niagara river 
for the operation of a hydroelectric 
plant. 

Buffalo, N. Y.—Considerable elec- 
trical and mechanical equipment will 
be installed in the new buildings at 
the plant of the American Car & 
Foundry Co., Clinton and Babcock 
streets. The structures will include 


a large power plant, boiler plant, ma- 


chine shop, forge shop, car erection 
shop, car truck manufacturing shop, 
general iron and service works, with 
cost estimated at close to $1,000,000. 

New York, N. Y.—The Property 
Owners & Merchants’ Association has 
perfected plans for the installation of 
a new street-lighting system on 42nd 
street. It is proposed to provide an 
_improved system of high-power arc 
lamps. 

New York, N. Y.—The New York 
Telephone Co., 15- Dey street, has 
completed plans for the erection of 
an addition to its exchange station 
on 16th avenue, Brooklyn, to cost 
about $50,000. 


New York, N. Y.—The new radio 
plant of the Radio Corp. of America, 
Woolworth building, to be located at 
Port Jefferson, L. I., will occupy a 
6400-acre tract of land, and. will be 
the most powerful wireless plant in 
the world. The power plant will in- 
clude ten alternators, each of 200-kw. 
capacity, making a total installation 
of 2000 kw. From this central power 
plant, six spans of aerial wires will 
be constructed in star pattern, each 
supported by twelve 400-foot steel 
towers. The J. G. White Engineering 
Corp., 43 Exchange place, will handle 
the construction work. 


Ogdensburg, N. Y.—The State Hos- 
pital Commission, Albany, will call 
for bids at an early date for the erec- 
tion of a new central power and heat- 
ing plant at the St. Lawrence State 
hospital, Ogdensburg. 

Olean, N: Y.—The board of educa- 
tion has completed plans for the erec- 
tion of a new power and boiler plant, 
one-story and basement, 52 by 125 ft., 
at the local high school, to cost about 
$50,000. 

Taylor, N. Y.—R. L. Brown and G. 
R. Beckwith, Taylor, N. Y., have re- 
ceived permission from the State Pub- 
lic Service Commission to construct 
and operate electric power plants at 
Taylor -and Cincinnatus, Cortland 
county, with-local distributing sys- 
tems. 

Wallkill, N. Y.—The Wallkill Val- 
ley Electric Co. is arranging for the 
erection of additions to its power 
plants at Montgomery and Wallkill, 
Orange county, N. Y., for increased 
capacity. Permission has been grant- 
ed by the State Public Service Com- 
mission. 

Wilmington, N. Y.—The State Pub- 
lic Service Commission has granted 
permission to Frank E. Everest for 
the erection and operation of a local 
electric light and power plant. 

Butler, N. J.—At a special election, 
July 7, citizens approved a bond is- 
sue of $55,000, to be used for the erec-. 
tion of an addition to the municipal 
electric power plant. The extension 
will include an installation of two 
new oil-burning engines, generating 
apparatus and auxiliary equipment. 





The plant is now furnishing service 
at Butler and Bloomingdale. 


Caldwell, N. J.—The borough coun- 
cil is considering the erection of a 
municipal waterworks, with electric- 
ally operated pumping machinery and 
other improved operating equipment. 

Camden, N. J.—The Victor Talking 
Machine Co. has completed plans for 
the erection of a one-story power 
house, 60 by 70 ft., at Front and Lin- 
den streets. 


Lakehurst, N. J.—Electrical and 
mechanical equipment will be installed 
by the Bureau of Yards & Docks, 
Washington, D. C., in connection 
with extensions to the hangar and 
other buildings at the naval aircraft 
works, Lakehurst. The hangar will 
be extended .200 ft., making it 1000 ft. 
long; large doors, about 60 by 90 ft., 
will be operated by motors, with spe- 
cial track arrangement. 


Newark, N. J.—Tonk Brothers, 227 
High street, have filed plans for ex- 
tensions and improvements in the 
power house at their pearl works. 


Newark, N. J.—The New York Tel- 
ephone Co. has removed its division. 
plant in this city from 281 Washing- 
ton avenue, to a four-story, reinforced 
concrete building at 222 Morris ave- 
nue, and 129 Bruce street. The build- 
ing provides an area of 80,000 sq. ft. 
for operations. 


Newark, N. J.—M. Strauss & Sons, 
Frelinghuysen avenue, have broken 
ground for the erection of a one-story 
power house at their leather plant to 
cost about $10,000. 


New Village, N. J.—The Edison 
Portland Cement Co. will make ex- 
tensions and improvements at its lo- . 
cal power plant to cost about $300,000. 
The installation will include new boil- 
ers and other equipment. 


Passaic, N. J.—The Pantasote 
Leather Co., Jefferson street, is plan- 
ning for the erection of an addition to 
its power house, to cost about $10,000. 

Pitman, N. J—A movement is un- 
der way among a number of communi- 
ties in this section for the establish- 
ment of municipal electric power 
plants. The local Board of Trade is 
interested in the proposition. 

Pompton Lakes, N. J.—Subject to 
compliance with certain legal require- 
ments, the State Board of Public 
Utility Commissioners has_ granted 
permission to the borough council to 
make an agreement with the Tri- 
County Electric Co. for furnishing 
electric power from the municipal 
power plant. The Tri-County com- 
pany will distribute the energy to 
Riverdale, Wanaque and in sections 
of Morris county. 

Trenton, N. J.—The city commis- 
sion has commenced the installation 
of a new lighting system at Stacy 
Park, extending from Calhoun street 
to the Log Basin. 
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Trenton, N. J.—The Public Service 
Electric Co. is making extensions to 
the local street-lighting system, bring- 
ing the total installation up to a total 
of 2071 incandescent lamps. 

Bethlehem, Pa.—At a receiver’s sale, 
July 5, the traction system of the 
South Bethlehem & Saucon railway, 
extending from Bethlehem to Centre 
Valley, was purchased by a bondhold- 
ers’ purchasing committee, headed by 
F, E. Carlin, C. P. Hoqman and Jos- 
eph Hiestand. 


Easton, Pa—The Pennsylvania 
Utilities Co., Ferry street, has com- 
pleted plans for the erection of a one- 
story, 30 by 85 ft., addition to its pow- 
er plant at Second and Ferry streets. 

Easton, Pa—The Pennsylvania 
Utilities Co. has made application to 
the State Public Service Commission 
for permission to issue bonds for $49,- 
500, for proposed extensions and im- 
provements. 

Harrisburg, Pa.—A number of new 
electric companies are being formed 
to operate in Paradise, Salisbury and 
East Lampeter townships, Lancaster 
county. Application has been made 
to the State Public Service Commis- 
sion for permission for operation. 

Hyndman, Pa—The Hyndman 
Light, Heat & Power Co. has ar- 
ranged for a bond issue of $10,000 for 
extensions in its local electric light 
and power system. 

Mount Carmel, Pa.——The machine 
shop and car barns of the Mount Car- 
mel Electric Street Railway Co. were 
destroyed by fire, June 29, with loss 
estimated at $30,000. The structures 
will be rebuilt. 

Philadelphia, Pa.—The Philadelphia 
Roll & Machine Co., Twenty-fifth and 
Washington streets, is considering the 
erection of a power plant at 52nd 
street and Grays avenue. The com- 
pany is a subsidiary of the Taylor- 
Wharton Iron & Steel Co. 

Philadelphia, Pa.—The Chestnut 
Hill hospital is taking bids for the 
erection of a 30 by 73 ft., brick power 
house and mechanical laundry plant. 

Philadelphia, Pa—The Keystone 
Telephone Co. has awarded’a contract 
to the George Kersler Contracting 
Co. for the erection of a two-story ad- 
dition to its building on North 
Twelfth street, to cost about $50,000. 

Philadelphia, Pa.—The H. O. Wil- 
bur Co. has filed plans for improve- 
ments in its power house at its works, 
Third and Vine streets. 

Philadelphia, Pa.—The department 
of public welfare, bureau of charities, 
is considering the erection of a one- 
story power house. 

Philadelphia, Pa.—The Philadelphia 
& Reading railroad has filed plans 
for extensions and improvements in 
its electric substation at 1117 Arch 
street. 

Pittsburgh, Pa—The Penn Public 
Service Co., operating at Johnstown, 
Somerset, Phillipsburg, Blairsville, 
and vicinity, has arranged for a bond 
issue of $850,000, to be used for ex- 
pansion. 

Scranton, Pa—E. J. & P. Casey, 
Lackawanna avenue, have had plans 
prepared for the erection of a power 
house and mechanical laundry plant 
at Dix and Lee streets, to cost about 
$50,000 


Yocumtown, Pa.—The Cumberland 


ELECTRICAL REVIEW 


Valley Telephone Co. has made phy- 
sical connection at this place with the 
system of the Fishing Creek Tele- 
phone Co., and will operate a trunk 
line service to subscribers on this 
line in York county. 


Cumberland, Md—The Kelly- 
Springfield Tire Co. has awarded a 
contract to Riggs, Distler & Stringer, 
Inc., 216 North Calvert street, BaJti- 
more, for the electrical installation at 
its local tire manufacturing plant. The 
entire plant will cost about $1,000,000. 


Frederick, Md.—The board of al- 
dermen has commissioned Engineer 
C. L. Reeder, 200 West Saratoga 
street, Baltimore, to make a _ local 
survey relative to the establishment 
of a municipal electric power plant, 
with modern distributing and lighting 
system. 

Hagerstown, Md.—The Hagerstown 
& Frederick Electric Railway Co. is 
arranging for the construction of a 
power line to Mount Airy, about 16 
mi., to be of 33,000-volt capacity. A 
new electric substation will be erected 
at this place. The company is also 
considering plans for the construc- 
tion of power lines to New Market 
and Moravia, with the installation of 
local distributing systems. 

Laurel, Md.—Plans are under way 
by the town council for extensions 
and improvements in the municipal 
électric power plant. C. L. Reeder, 
200 West Saratoga street, Baltimore, 
is engineer. 

Upper Marlboro, Md.—The borough 
officials are considering plans for the 
installation of a local electric system, 
to include street lighting and energy 
for domestic service. A distributing 
system will be installed. 


Dover, Del.—Governor Townsend 
has signed bills passed by the recent 
legislature authorizing the officials of 
Newark, Del., to issue bonds for $75,- 
000 for a municipal electric power 
plant, and allowing the town council 
of Smyrna, to issue bonds for a simi- 
lar purpose. 


Hampton Roads, Va.—The Bureau 
of Yards & Docks has had plans pre- 
pared for the construction of an elec- 
tric underground distributing system 
at the local naval works to cost about 
$38,000. 

Harrisonburg, Va.—The Directors 
of the State Normal school have com- 
pleted plans for the construction, of a 
one-story power house and heating 
plant at the institution, 50 by 85 ft., to 
cost about $60,000. 


Ridgeley, W. Va.—The Ridgeley 
Light & Power Co. has contracted 
with the Edison Electric Illuminating 
Co., Cumberland, Md., for power sup- 
ply for local service. The company 
will purchase the energy in wholesale 
quantities and install a distributing 
system for local light and power ser- 
vice. 

Bamberg, S. C.—The town council 
has arranged for a bond issue of $15,- 
000 for extensions and improvements 
in the local electric light and power 
plant. 

Spartansburg, S. C.—The Blue 
Ridge Power Co. is planning an ad- 
dition to its hydroelectric plant in 
the vicinity of Saluda that will bring 
its capacity up 12,000 hp. W. S. 
Montgomery is the president of the 
company. 
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Lake Worth, Fla—The borough 
council is planning for improvements 
and extensions in the electric lighting 
plant and .waterworks to cost about 
$15,000. 

Ocala, Fla.—The city plans to es- 
tablish a “white way” system of street 
lighting. Address secretary of the 
board of trade’ for further informa- 
tion. 


NORTH CENTRAL STATES. 


Canton, O.—The capital stock of 
the Automatic Signal & Sign Co. was 
recently increased from $25,000 to 
$100,000 and the company is placing 
orders for additional equipment. 


Cincinnati, O.—The Cincinnati Tool 
Co. is having plans drawn for an ad- 
dition to its plant that will practic- 
ally double the floor space. Consid- 
erable electrical equipment will be re- 
quired in the new plant. 


Dayton, O.—Considerable electrical 
equipment will be installed in a branch 
factory to be built here by the Bur- 
roughs Adding Machine Co., Detroit. 
The factory will cover about 50,000 
sq. ft. of floor space and will cost 
about $150,000. 

East Liverpool, O.—The Buckeye 
Power Co. has started work on a sub- 
station, estimated to cost $60,000. 

Shelby, O.—The SheJpy Wire Co. is 
enlarging its plant by the erection of 
two buildings, 40 by 350 ft., and 40 
by 170 ft. 

Evansville, Ind—The Hurst Air- 
plane Co. will erect a plant compris- 
ing three units, each 50 by 200 ft., 
to cost $40,000. 

Battle Creek, Mich—The Consum- 
ers Power Co. is installing a new 
steam turbine in its plant here and 
coal-handling equipment at the Grand 
Rapids plant. 

Detroit, Mich.—Considerable_ elec- 
trical equipment will be used in the 
new plant of the Federal Motor Truck 
Co., which, with equipment, is esti- 
mated to cost $200,000. 

Detroit, Mich—The Ewing Bolt & 
Screw Co., Farwell building, plans to 
install considerable electrical equip- 
ment in its new factory, 50 by 240 ft., 
estimated to cost $250,000, including 
equipment. 

Detroit, Mich—Dodge Brothers, 
automobile manufacturers, are build- 
ing a 100 by 100 ft. power house. 

Detroit, Mich.—The Imperial Weld- 
ing Co. has a its capital stock 
from $15,000 to $30,000. 

Detroit, Mich—The Superior Ma- 
chine & Engineering Co. has con- 
tracted for a two-story, 100 by 120 ft. 
machine shop and power house. 


Grand Rapids, Mich—The Austin 
Automobile Co. is installing consid- 
erable electrical equipment in its new 
plant on Pearl street. Walter S. Aus- 
tin is the president of the company. 
~$t. Joseph, Mich—The Upton Ma- 
chine Works, manufacturer of wash- 
ing machines will double the capacity 
of its plant. 

Chicago, Ill—Considerable electric 
equipment will be installed in the 
new plant of the Stewart-Warner 
Speedometer So., 1823-Diversey park- 
way. The plant will-be six stories 
high, and is estimated to cost $350,- 
000: 


Deer Creek, Ill—The Deer Creek 
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Telephone Co. has been granted per- 
mission. to purchase the telephone 
plant at Deer Creek, the consideration 
being $25,000. The company will is- 
sue bonds for that amount. 

Springfield, Ill—An injunction re- 
straining the Springfield department 
of public works from issuing $400,000 
worth of bonds for the extension of 
the municipal, lighting system 
throughout the city has been granted 
in the Circuit Court. It is held that 
the ballot submitted to a vote of the 
people at the election last November 
was defective. 


Madison, Wis.—The Peninsular 
Power Co. contemplates the erection 
of a hydroelectric plant. 


Oconto, Wis.—The Holt Lumber 
Co. plans the construction of a pow- 
er plant, at a cost of $75,000. 

Reedsburg, Wis.—Bids have been 
taken by the city for three trans- 
formers, three choke coils and some 
miscellaneous equipment for the mu- 
nicipal electric light plant. 

Waukegan, Wis.—The Curtiss 
Aeroplane & Motor Corp. is arrang- 
ing for the installation of machine 
tools and a general machine shop 
equipment, much of which will be 
electrically operated at its works here. 

Albert Lea, Minn.—Contracts will 
soon be awarded by the city for a 
waterworks system including two 
motor-driven centrifugal pumps, two 
air compressors, two motors and oth- 
er equipment. R. G. Lindgren is the 
city engineer. 

Council Bluffs, Ia—Considerable 
electrical equipment will be installed 
in a plant now building for the Grif- 
fin Wheel Co. 


Kansas City, Mo.—The Kansas City 
Light & Power Co. will build a two- 
story and basement power plant at 
Third and Lydia streets, to cost about 
$50,000. 

Kansas City, Kans.—The Kansas 
City, Leavenworth & Western Rail- 
way Co., operating between Kansas 
City and Leavenworth has made ap- 
plication to issue $1,200,000 first mort- 
gage bonds. 

Blue River, Neb.—John Zwonechek 
and Joseph Aksamit have purchased 
the property of the Dewitt Milling Co. 
and will erect a hydroelectric plant 
to cost $100,000. 


SOUTH CENTRAL STATES. 


Middlesboro, Ky.—The Mathel Coal 
Co. is planning for the installation of 
an electric power plant at its proper- 
ties at Callaway, Ky. J. C. Hoskins is 
president and treasurer of the com- 
pany. 

Centerville, Tenn.—The city is plan- 
ning the establishment of a municipal 
electric light plant. 

Clarksville, Tenn.—The Kentucky 
Public Service Corp. will erect a gen- 
erating station, at an estimated cost 
of $100,000. J. D.. Fitch is the gen- 
eral manager of the company. 

Gadsden, Ala.—The Georgia Rail- 
way & Power Co., Atlanta, Ga., is 
planning for the construction of an 
electric line from Lindale, Ga., - to 
Gadsden, Ala., a distance of about 
50 mi. The line will be operated at 
110,000 volts, and will bring connec- 
tion to a total system. aggregating 
poe mi, It is estimated to cost $450,- 
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Newton, Miss.—The city council 
has perfected plans for the erection 
of a municipal power plant; the in- 
stallation will comprise two 75 kv-a. 
alternators, engines, exciters, switch- 
board and other electrical equipment. 
T. H. Wilson is the city clerk of New- 
ton. 

Jonesville, La.—The city will con- 
struct an electric light and water 
plant. Xavier A. Kramer, engineer, 
Magnolia, Miss., has prepared plans 
for the work. 

Monroe, La.—The city is planning 
the construction of a municipal elec- 
tric light and power plant. Walter 
G. Kirkpatrick, Jackson, Miss., is the 
engineer in charge of the project. 

Hillsboro, Tex.—The Hill County 
Electric Co., recently organized, is 
planning for the operation of a local 
electric power plant and system. W. 
A. Pierce is the head of the company. 

McKinney, Tex.—The Texas Power 
& Light Co., Dallas, Tex., is planning 
for the rebuilding of its local power 
plant recently destroyed by fire. 

San Angelo, Tex.—The city coun- 
cil is perfecting plans for the instal- 
lation of a municipal electric power 
plant to cost about $500,000, including 
equipment. 


WESTERN STATES. 


Great Falls, Mont.-The common 
council has passed resolutions provid- 
ing for the maintenance of a street 
lighting system on First avenue, to 


cost about $25,000. 


Helena, Mont.—Application has 
been filed with the registrar of public 
lands by the Rocky Mountain Co., 
of Butte, for a permit to develop wat- 
er power on the Flathead river. The 
proposed development would. involve 
construction of five dams with an ex- 
penditure of from $5,000,000 to $10,- 
000,000. 

Grangeville, Idaho.—The Grange- 
ville Electric Light & Power Co. has 
plans for increasing the capacity of 
its plant on Lolo creek, where the 
dam is to be made higher. An ad- 
ditional waterwheel and generator 
will be installed, requiring the laying 
of another pipe line. 

Shelton, Wash.—The county com- 
missioners have granted the Olympic 
Electric Reduction Co. a franchise to 
transmit electric power over the roads 
of Mason county. 

Spokane, Wash.—Interest in the de- 
velopment of hydroelectric power on 
the Pend Oreille river, 15 mi. down- 
stream from Metaline Falls, has been 
revived. It is reported that Hugh L. 
Cooper, hydraulic engineer, New York 
City, is soon to-visit the site on which 
surveys and borings were made sev- 
eral years ago. 

Enterprise, Ore. — The Enterprise 
Electric Co., it is announced, will soon 
begin construction of a hydroelectric 
plant on the Wallowa river. The 
proposed first unit will have the ca- 
pacity of 1500 hp. 

Vale, Ore.—J. Edwin Johnson has 
applied to the state engineer for a 
permit to appropriate 100 sec. ft. of 
water from the Malheur river for the 
development of power for pumping, 
irrigation, municipal lighting and me- 
chanical purposes. A dam is to be 
constructed @nd other work done. 
The total cost of the plant is estimat- 
ed at $300,000. 
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Brawley, Cal.—Earl S. Casey, form- 
erly connected with the Holton Pow- 
er Co., is negotiating with the city 
council for the construction of a hy- 
droelectric power plant on the Alamo 
river. It will consist of three tur- 
bines and generating units, with aux- 
iliary operating units and is estimat- 
ed to cost about $200,000. 

Corning, Cal.—Fire recently de- 
stroyed the Pacific Gas & Electric 
Co. substation here. 








INCORPORATIONS. 





New York, N. Y.—The Baily Elec- 
trical Co. Capital stock, $250,000. To 
manufacture electrical equipment. In- 
corporators: H. Hammersly, H. Roth- 
stein, and L. D. Bailey, 1026 East 
16th street, Brooklyn. ~ 


New York, N. Y.—The Electro-Me- 
tallic Products Corp. Capital stock, 
$10,000. To manufacture electrical 
products. Incorporators: C. T. A. 
[bbald, W. S. Archibald and J. M. 
Lane, all of Albany. 


Syracuse, N. Y.—The Thousand 
Islands Telephone Co. Capital stock, 
$9500. To install and operate a tele- 
phone system in Jefferson county. In- 
corporators: F. J}. Hammond, W. H. 
Consaul and D. C. Cox, Syracuse. 


Canaseraga, N. Y.—The Canaseraga 
Electric Co. Capital stock, $35,000. 
To manufacture electrical products. 
Incorporators: J. G. Craig, F. Dolleph 
and O. L. Shay, Canaseraga. 

Elizabeth, N. J—The Four-Minute 
Washing’ Machine Co. Capital stock, 
$10,000. To manufacture electric 
washing machines and kindred prod- 
ucts. E. L. Flynn, F. H. Waters and 
F. R. Wallace. 

Perth Amboy, N. J—The Wind- 
man-Goldsmith Co., Inc. Capital 
stock, $100,000. To manufacture elec- 
trical machinery and appliances. In- 
corporators: Philip Windman and 
David Goldsmith, 339 East avenue. 

Kane, Pa——The Hamlin Township 
Electric Co. and Ridgway Township 
Electric Co. Nominal capital stock, 
$5000 for each company. To install 


and operate local electric systems. 


W. H. Brown, Ridgway, treasurer. 


Frederick, Md.—The Electric Ap- 
pliance Co. Capital stock, $25,000. To 
manufacture electrical products of 
various kinds. Incorporators: M. A. 
Pooler, R. Paul Smith and Raymond 
E. Town. 

Adairville, Ky.—The . Adairville 
Electric Co. Capital stock, $15,000. 
To install and operate a local electric 
light and power plant. Incorporators: 
G. A. Smith, G. H. Byars and I. G. 
Mason. 

Detroit, Mich—The F. A. Engi- 
neering & Manufacturing Co. has 
been incorporated with capital stock 
of $25,000 and will engage in the 
manufacture of electrical equipment. 
Fred Allison, 211 Rosedale court, and 
others are the incorporators. 

Great Cacapon, W. Va.—The Mor- 
gan Power Co. has been incorporated 
with capital stock of $50,000. William 
B. Osler, B. S. Cross .and T. : 
Compton are the incorporators. 

Grand Rapids, Wis.—The Wood 
County Rural Power & Light Co. has 
been incorported with capital stock 
af $100,000. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, R 


Earnings, Dividends and Utility Stocks 


eports of 








American Light & Traction Co. De- 
creases Dividend. 


The action of the board of directors of 
the American Light & Traction Co. in 
reducing its quarterly dividend on its 
common stock from 10% in cash and 10% 
in stock annually to 7% cash and stock 
annual basis was a disappointment in 
some quarters, as it had been general_y 
expected that the rate would not fail 
below 8% cash and stock yearly. Indi- 
cations are that the decision was reached 
at the last minute as many directors 
were known to favor a 8% cash and 
stock dividend. 

A slight increase in the rate later in 
the year, as soon as earnings show furth- 
er improvement over the low - figures 
touched the middle of last year, would 
not be surprising, it is declared in finan- 
cia! circles. 

The latest earnings statements pub- 
lished would seem to indicate that the 
cut was necessary as a matter of con- 
servatism. The earnings statement for 
the twelve months ended March 31, 1920, 
shows net available for dividend require- 
ments of $4,201,140. Dividends require- 
ments during this’ period amounted to 
$5,687,447 so that it was necessary to 
draw on surplus to the extent of $1,- 
486,307. 

The cash dividend on the preferred 
stock outstanding for the 12-month pe- 
riod amecunted to $854,172; cash dividena 
on the common to $2,416,638. From profit 
and loss surplus, there is deducted $2,- 
416.437, representing stock dividends paid 
at par. 

The recent note issue of $6,000,000 at 
6% will require an additional $360,000 for 
interest charges annually though this is 
expected to be more than made up by 
the increase in earnings expected from 
the additions to plants of subsidiaries 
paid for by the proceeds of the issue. 

On Dec. 21, 1919, there was $14,236,200 
preferred stock outstanding and $25,- 
047,100 common siock. The amount of 
the common stock outstanding has been 
further increased by $626,000 by the pay- 
ment of a 2%% stock dividend on the 
junior shares since the close of last year. 
Dividend requirements on the amount of 
stock outstanding Dec. 31, 1919, at the 
7% annual cash and stock rate just an- 
nounced, and including interest on the 
new note issue would amount to approxi- 
mately $4,721,000. 


Consumers Power Co. 
(Including operation of the Michigan 


Light Co.) 
1920. 1919. 

Ll ee ree $1,097,713 $ 894,440 
Net earnings ........ 403,633 436,561 
Surplus after fixed 

a, 150,669 221,640 
Balance after prefer- 

red dividends ...... 85,989 157,402 
Twelve months gross.12,587,448 10,315,805 
Net earnings ........ 5,200,131 4,657,049 
Surplus after fixed 

RN ee ok oe oS 2,549,533 2,124,081 
Balance after prefer- 

red dividends ..... 1,777,120 1,355,836 


Virginia Railway & Power Co. 


1920. 1919. 

Ne. ree oe $ 863,440 $ 743,505 
Net earnings ........ 312,603 305,152 
Tots ThCOMe ...ccr» 326,718 320,684 
Surplus after charges 134,501 153,816 
Eleven months gross. 9,043,079 7,673,497 
Net earnings ........ 3,482,569 2,700,013 
Total income ........; 3,629,079 2,842,528 
Surplus before depre- 

OS ae 1,535,219 910,592 


Duquesne Light Co. and Subsidiary 


Companies. 
1920. 1919. 
eee 2 $1,098,983 $ 910,550 
Net earnings ........ 261,668 321,166 
Five months gross... 6,080,740 5,126,525 
Net earnings ..... -»» 1.975.168. 1,944,345 


Northern Ohio Electric Corp. and 


Subsidiaries. 
1920. 1919. 

pe ee $1,009,515 $ 761,605 
inet @armings .......5 297,967 265,802 
Surplus. after fixed 

CRAFBOR ih, s,s 106,346 107,170 
Balance after prefer- 

red dividends ...... 76,346 77,170 
Twelve months gross.10,436,326 7,985,729 
Net earnings ........ 3,484,062 2,668,615 
Surplus after fixed 

Se re 1,346,268 798,871 
Balance after prefer- 

red dividends ...... 986,268 438,871 


United Gas & Electric Corp. 


(Subsidiary Operating Companies.) 





1920. 1919. 

DEOT BOON ri ss es owas $ 971,957 $ 800,849 
Net after taxes 317,981 259,649 
Total income ........ 321,576 261,371 
Surplus after 
FRIIS iy oon ts ins 20 ate 163,084 108,797 
Holding company’s 

proportion  ......s3> 85,984 61,239 
Twelve months gross.11,293,524 9,570,229 
Net after taxes ...... 3,997,938 3,135,996 
Total. IMCOMEe .. 6s osc 4,037,713 3,166,892 
Surplus’ after fixed 

er. a ee 2,169,911 1,359,318 
Holding company’s 

PrOperGon .... ..csnes 1,234,299 744,553 


Utah Power & Light Co. 


(Including the Western Co!orado Power 


1920. 1919. 

May @rp6s.5........0% $ 482,789 $ 406,794 
Net after taxes ...... 202,452 186,575 
Total income ........ 216,246 194,914 
Surplus after charges 73,707 54,832 
Twelve months gross. 6,073,407 5,588,142 
Net after taxes ...... 2,876,264 2,913,951 
Total income ........ 3,003,731 3,045,553 
Surplus after charges 1,342,740 1,317,643 
Balance after prefer- 

red dividends ...... 755,877 791,948 


Great Western Po 


May gross 
Net after taxes 
Surplus after interest 
charges 
Balance after accrued 
preferred dividends. 


wer System. 


1920. 


Twelve months gross. 5,632,716 


Net after taxes ...... 3,116,211 
Surplus after interest 
CHATEES 2.005 cceess ds blowto 


Balance after accrued 


preferred dividends. 1,162,279 





Southern ‘Utilities Co. 


DIAY QPOOR 055 5s cues 3 
Net after taxes 
Total income 
Surplus after charges 


1920. 
210,434 


35,290 
18,582 


Twelve months gross. erie od 


Net after taxes 
Total income 
Surplus after charges 


*Deficit. 


see eres 


25,838 


" 427,566 


225,663 


1919. 
$ 402,693 
222,811 
93,977 


81,477 
5,025,950 
2,966,702 


1,417,573 
1,267,573 


1919. 
$ 161,90 

23,852 
23,852 
,107 
1,762,719 
117,435 
117,435 
*53,729 


Carolina Power & Light Co. 


1920. 1919. 
May QrOBS - .% 2 036 60sec $ 128,915 $ 95,099 
Net after taxes ...... 37,144 33,031 
Total ‘income <......% 40,669 35,107 
Surplus after charges 23,216 19,354 
Twelve months gross. 1,398,286 1,088,501 
Net after taxes ...... 420, 366,6 
Total income ........ 585,881 522,541 
Surplus after ——— 390,298 335,374 
Balance after prefer- 
cy ividente Rar Ren 260,679 209,738 
Alabama Power Co. 
1920. 1919. 
May TOSS. cic. i sccees $ 333,462 $ 211,173 
New efter Ct ee 170,107 121,173 
Twelve months gross. 3,419,277 3,082,824 
Net after taxes ...... 1,831,312 1,562,516 








WEEKLY COMPARISON OF 


Public Utilities— 


Bid 


Adirondack Electric Power of Glens Falls, common.......-+... 6 9 
Adirondack Electric Power of Glens Falls, preferred......--... 70 
American Gas & Electric of New York, common........-+++-- 10+extra 103 
American Gas & Electric of New York, preferred...:......++... 6 36 
Amierican Light & Traction of New York, common.........+-... 120 
American Light & Traction of New York, preferred.......--- ren 6 78 
American Power & Light of New York, common.........++-+... 4 50 
American Power & Light of New York, preferred..........-- soe 6 65 
American Public Utilities of Grand Rapids, common.......---... e% 4 
American Public Utilities of Grand Rapids, preferred........... q 13 
American Telephone & Telegraph of New York .........-+-> pa cei 92 
American Water Works & Elec. of New York, common......... in 2 
American Water Works & Elec. of New York, particip......... 6 
American Water Works & Elec. of New York, first preferred,..  .. 35 
Appalachian Power, COMMON............seee eee ee eee e eee eteetens ‘ 2 
Appalachian Power, preferred............0.eeecereeeeeeeeeeetene 13 
Cities Serviee of New York, commonN........-...+-e+seeeeeees +extra 325 
Cities Service of New York, preferred.........---seeeeeeeeeetaee 6 65 
Commonwealth Edison of Chicago ..........ccccceccceeeeceerees 8 101 
Comm. Power, Railway & Light of Jackson, common.......... ae 14 
Comm. Power, Railway & Light of Jackson, preferred......... 6 39 
Federal Light & Traction of New York, common...........-+... 6 6 
Federal Light & Traction of New York, preferred.........-.-... 43 
Nerthern States Power of Chicago, common...........++.+++... ae 31 
Northern States Power of Chicago, preferred...............-- ex.div.7 75 
Pacific Gas & Electric of San Francisco, common.............. a 46 
Public Service of Northern Illinois, Chicago, common.......... ff 72 
Public Service of Northern Illinois, Chicago, preferred......... 6 76 
Standard Gas & Electric of Chicago, common.........-+.++++.. 13 
Standard Gas & Electric of Chicago, preferred.............++... 6 35 
Tennessee Railway, Light & Power of Chattanooga, common.,... .. 

Tennessee Railway, Light & Power of Chattanooga, preferred... 6 2 
United Light & Railways of Grand Rapids, common............ 4 18 
United Light & Railways of Grand Rapids, preferred........... 6 56 
Western Power of San Francisco, Common ..........-++++ee08- 14 
Western Union Telegraph of New York ..........--++--eeeees extra 8t 

Industrials— 

Electric Storage Battery of Philadelphia, common ............. 4 100 
General Electric of Schenectady .......... ibs Sod tee e whee chase 8 142 
Westinghouse Electric & Mfg. of Pittsburgh, common ...... oe 7 52 


CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. 
Per cent. 


Bid 


i 
July 6. July 13. 





